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STRESS WAVES IN SOLIDS 


R. M. DAVIES 


DEPARTMENT OF PHYSICS, UNIVERSITY COLLEGE OF WALES, ABERYSTWYTH, WALES 


HE effect of a chenge in the stress distribution on a deforma- 
ble body is prop ated by stress waves and, in analyzing the 
stress (or strain) at a given point, it is convenient to dis- 
tinguish between two phases: (a) The initial, transient phase, 
when the stress is determined by the arrival of the stress waves, 
id (b) the final, steady-state phase when the stress has reached 
The accurate evaluation of the 
stress in the transient phase is usually very difficult because of 


its static or quasistatic value. 


the complexity of the equations involved, and complete solutions 
tor impulsive loads of known time history have been obtained in 


] 


only few instances. In some cases, simplifying assumptions have 


to be introduced; in others, all that is available is the exact 

solution for infinite trains of sinusoidal waves, and even this is 
cking for such simple systems as beams of square or rectangular 
ss section. 

Historically, one interesting feature of the subject is the fallow 
erlod which lies between the work of the classical elasticians 
nd the relatively recent revival of activity, and for this reason 

is always wise to consult Todhunter and Pearson’s “History” 

In connection with any particular problem. Various topics 
re discussed in the standard texts by Love (2), Pfeiffer (3), 
Prescott (4), Timoshenko (5), and Thornton (6); a monograph 
Kolsky (7), covering the whole field, will be published soon. 


Certain aspects of the subject are also treated in texts on: (a) 


~ 


ound, e.g., Rayleigh (8) and Morse (9); 
Bergmann (10); and (ce) Seismology, e.g., Jeffreys (11), Macelwane 


(b) Ultrasonies, e.g., 


| Sohon (12), and Bullen (13), and in recent review articles 
Hiedemann (14), Kittel (15), and Ramberg (16). Finally, 

dispersion is so important in the propagation of stress 
es, reference should be made to Havelock’s (17) monograph, 
h, with Eckart’s (18) review, describes the general mathe- 
tical techniques which are available for the approximate 
ulation of the propagation of pulses in dispersive media. 
“tress waves may be divided into three general classes: (a) 
stic waves, in which the stresses are such that the medium 
bevs Hooke’s law and frictional stresses are negligible; (6) 
scoclastic waves, in which frietiona! stresses act in addition to 
stic, Hookean stresses; (c) plastic waves, in which the medium 


stressed beyond the elastic limit. 


Numbers in parentheses refer to the References listed at end of the 


1 ELASTIC WAVES 


(a) Wavesin an Infinite Medium 


Although the main interest of this type of wave lies in the field 
of seismology, two developments may be noted. (a) Solutions 
of the fundamental equations tor arbitrary initial conditions as 
given by Love (2, paragraphs 211-213), Sharpe (19), Dix (20), 
Blake (21), and Selberg (22). (6) The ‘pulse’? method of deter- 
mining elastic moduli, and, in some cases, attenuation coefti- 
cients: Price and Huntingdon (23), Hughes, Pondrom, Mims (24), 
MeSkimin (25), Bradfield (26), and Mason (27, p. 405 et seq. 


(b) Wavesina Semi-Infinite Medium 


This type of wave is again perhaps of greater interest in sels- 


mology, but Rayleigh surface waves (28; 2, paragraph 214; 


13, paragraph 5.2, ete.) are important because, in every case 
which has been investigated, waves in bounded media degenerate 
into Rayleigh waves when the wave length becomes very small. 
Reeent discussions of reflections and refraction of stress waves at 
interfaces have been given by Cagniard (29 ‘ Fu 30 R Scholte 


(31), and Goodier and Bishop (32 


Interesting experiments 
on the propagation of body waves on a laboratory seale have 


been described by Kaufman and Roever oe) 


(c) Two-Dimensional Problems 


Exact solutions for sinusoidal, straight-crested extensional 
and flexural waves in plates, based on the general equations ot 
favieigh (34) and 


who showed that dispersion occurs when the thiekness of the 


elasticity, were given by Lamb (35, 36), 
plate is not negligible in comparison with wave length; in the 
limiting case of infinitely small wave length, the waves degenerat: 
\lore recently, the 


Lamb results have been discussed by Timoshenko 


into Rayleigh surface waves. Ravleigh- 
(37), Prescott 
(38), Cooper (39), Sauter (40), and Holden (41), mainIyv beenuse 
of the bearing of the results on the problem of waves in a wide 
Uflvand (42) and Mindlin (43 


developed the theory of propagation of flexural waves in plates 


bar of finite thickness. have 
from an engineering standpoint. 

Turning to the propagation of pulses, the solution for a particu- 
lar type of flexural pulse in a thin plate was given by Fourier 
as long ago as ISIS (see 1, vol. I, paragraph 209), and more 
general cases were considered by Boussinesq (see 1, vol. 1, 


part IT, paragraphs 1535-1588). Similar solutions have been 








2 


used by Zener (44) to explain effects observed when spheres are 
bounced on plates. The solution for a pulse of radial waves in 


a thin plate has been given by Kromm (45). 


(d) Bars and Beams 

The exact equations for the propagation of sinusoidal waves in 
circular cylinders were first given by Pochhammer (46; see 
also 2, paragraphs 199 202) and by Chree (47). The frequency 
equations and, in some instances, the variation of stress and 
strain over the cross section, have been discussed by Bancroft 
(48), Czerlinsky (49), Mindlin (50), Davies (51), Hueter (52), 
Stanford 


Hludson 


(52a), and Holden (41) for extensional waves; by 
flexural Bancroft (48), Davies 
and Owen (54), and MeSkimin (55) for torsional waves. The 
complexity of the equations makes it impossible to derive solu- 


(53) for waves; by 


tions for stress pulses; in the case of extensional waves, Davies 
(51) has given a pulse solution based on a simplified equation 
due to Love (see 2, paragraph 278). 

The equations for extensional waves in a hollow cylinder have 
been given by Ghosh (56), and a range of numerical solutions 
has been obtained by Murray (unpublished thesis). The limit- 
ing case of extensional waves in a cylindrical hole in an infinite 
medium has been treated by Lamb (57), Mindlin (58), and Biot 
(59). 

Turning to the case of bars other than circular cylinders, the 
equations expressing the boundary conditions make the problem 
intractable, and approximations of various degrees of accuracy 
For extensional vibrations in general, approxi- 
mate solutions are discussed by Love (2, paragraphs 201, 278), 
and recently the problem has been treated by Mindlin and 
Herrmann (60), and Bishop (61). Reference has already been 
made to the particular case of wide bars of finite thickness, and, 
in this connection, the work of Morse (62, 63) is of interest. 

For flexural waves, the first and best-known theory, developed 
from the engineering standpoint, was given by Timoshenko 
(64), who included the effects of rotation and of shear. Similar 
equations have been derived by Prescott (38), Fluegge (65), 
and Christopherson (66); pulse solutions for beams subject to 
impact loading have been given by Christopherson (66) and by 
Dengler and Goland (66a). 


have to be used. 


2 VISCOELASTIC WAVES 
The stresses in viscoelastic media fall into two classes: Elastic 
Hookean stresses which are proportional to strain, and viscous 
stresses which are a function of time or space derivatives of 
The latter are often discussed in connection with inter- 
nal friction and a short review has recently been given by Davies 


(o7 ). 


strain. 


Various aspects of the behavior of viscoelastic waves have 
heen discussed by Thompson (68) (general theory), Nolle (69), 
Hillier and Kolsky (70), Hillier (72) (waves in filaments), O’ Neill 
(71), Volterra (73), Ricker (74), Oesterreicher (75), and Harrison, 
Svkes, and Martin (76). 


3. PLASTIC WAVES 

The effect of nonlinearity of the (stress, strain) curve on the 
propagation of longitudinal stress waves was first studied by 
Donnell (77) in 1930. During World War II, the general, one- 
dimensional problem of the propagation of plastic waves was 
investigated independently by Taylor (78, 79) in England, and 
by von Karman (80, 81) and White and Griffis (82) in the United 
States. These investigations were published as confidential re- 
ports and, together with subsequent reports, they have been listed 
by Wolf (88). Confining our attention to papers published 
openly, the subject has been discussed by Rakhmatoolin (84, 
87), Rakhmatoolin and Shapiro (85), White and Griffis (86), 
Clark and Duwez (S88), Lunts (89), White (90, 91), DeJuhasz 
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(92), Rahmatulin (93), Lebedev (94), and Lazutkin (95). The 
majority of these papers deal with one-dimensional probleni. 
involving only simple extension or compression. A one-dimen- 
sional treatment of flexural waves has been developed by Duwez, 
Clark, and Bohnenblust (96). The only two-dimensional prol)- 
lem which appears to have been solved is the torsion proble:, 
(Wolf, 83). 

In most instances, it is assumed that the (stress, strain) rel:- 
tionship is independent of rate of strain; the effect of removing 
this restriction has been studied by Malvern (97, 98). The 
effect of the nonuniformity of strain, caused by plastic waves 
in a specimen undergoing high-speed tests, has been analyzed 
by Lee and Wolf (99). 
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Communications 


Concerning AMR 5, Rev. 2293 (August 1952): H. Okubo, On the 
two-dimensional problem of a semi-infinite elastic body com- 
pressed by an elastic plane. 

The reviewer states that no estimate is given as to what the 
height-to-width ratio ot the rectangle should be in order to employ 
the method with safety. However, according to the process of 
the analysis, it is obvious that the error due to the approximations, 
sinh nah cosh nth + nah — cosh? nth and sinh nwh —cosh nth, 
determines the safe limits for the height-to-width ratio h. For the 
ease in the appendix, this ratio is unity, and the error due to the 
foregoing approximations becomes very small. 

H. Okubo, Japan 


Concerning AMR 5, Rev. 1994 (June 1952): A. J. A. Morgan, 
Uniformly loaded semi-infinite wedge-shaped plates. 

The last sentenee of the review is misleading since it implies 
that the possibility of extension to arbitrary finite triangular 
plates was investigated. This sentence would have reflected the 
contents of the paper under review with greater accuracy if it had 
been written as: ‘The extension to a particular class of finite tri- 
angular plates is discussed.” A. J. A. Morgan, USA 
Concerning AMR 5, Rev. 3088 (Nov. 1952): G. W. Watts and 
H. A. Lang, Stresses in a pressure vessel with a conical head. 
Author has studied this 
foundation in an expertly truly exemplarv way and in a practi- 


The fourth sentence should read: 


eally exhaustive manner. 
The editors regret this typographical error. 


Theoretical and Experimental Methods 
(See also Revs. 48, 180, 293) 


1. Léwdin, P.-O., On the numerical integration of ordinary 
differential equations of the first order, Quart. appl. Math. 10, 2, 
97-111, July 1952. 

The difference methods for the numerical integration of ordi- 
nary differential equations of the first order are discussed by using 
operator calculus and symbolic expansions. | new straight- 
forward central difference method is developed, which is based on 
a formula closely associated with Simpson’s rule. The main 
features of the method are that, for each step of integration, the 
largest unknown term is determined by an algebraic equation and 
that the remaining difference correction is extremely small. The 
method can be apphed directly even to systems of the first order 
with one-point boundary conditions. A numerical example is 
given, From author’s summary by M. Bricas, Greece 


2. Weibull, W., A statistical distribution function of wide ap- 
plicability, J. app/. Mech. 18, 3, 293-297, Sept. 1951. 

Author applies a certain statistical distribution function, 
originally derived by the author for describing the variation in 
strength of materials data, to various kinds of data. Three 
parameters have to be estimated, of which one is the lower limit 
for the variable. Method of fitting is also used for splitting : 
population into two parts. Excellent fit is obtained in all (seven) 
CASES, N. G. Blomqvist, Sweden 


3. Williams, E. J., and Kloot, N. H., Stress-strain relation- 
ship. A mathematical model, Austral. J. appl. Sei. 33, 1, 1-13, 
Mar. 1952. 

Authors present theoretical model for load-deformation curves 
characteristic ot brittle materials, wood, and some plastics. 
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Model is based on statistical theory for failure of bundle of 
elastic fibers subjected to axial tension. Distribution function 


assumed is chi-square distribution. 

Theoretical behavior of model shows good agreement with shape 
of load-deformation curves, and some similarity in effect of rate 
of straining between model and wood. No experimental data are 
presented to verify reliability of model. 

D. KE. Hardenbergh, USA 


4. Weibull, W., Statistical planning of fatigue tests (in 
Swedish), Tekn. Tidskr. 82, 7, 157-161, Feb. 1952. 

Purpose of paper is to establish degree of accuracy of en- 
durance limit as found from fatigue tests. Knowledge of this 
accuracy is necessary, for example, to establish influence on the 
endurance limit of specimen size, but is also highly desirable for a 
rational planning of an endurance-test series. In the absence of a 
theoretical relationship between load and fatigue life, the follow- 
ing relationship is assumed: S — E = A(N + B)~-™, where S is 
the load, F the endurance limit, V the specimen life in cycles, and 
A, B, and m are parameters to be determined. Graphical and 
analytical determination of the parameters is described. Next, 
based on statistics, formulas are derived showing how uncertainty 
or error in the test data influence the parameter values and the 
endurance limit found. These formulas are then used to illustrate 
planning of a test series to obtain results of a given quality in the 
most efficient manner. Finally, a series of fatigue tests on the 
aluminum alloy 75S is analyzed in some detail, and it is shown how 
an advance analysis of this type might have resulted in a con- 
siderably smaller test series without sacrifice in the accuracy of 
T. A. Mortensen, USA 


results. 


5. Hildebrand, F. B., Methods ot applied mathematics, New 
York, Prentice-Hall, Ine., 1952, xi + 523 pp. $7.75. 

Book places at the disposal of the scientifie engineer and 
physicist substantial portions of four important mathematical 
fields, namely, matrix algebra (together with determinants and 
linear equations), calculus of variations (and applications), dif- 
ference equations, and integral equations. Each topie comprises 
approximately a fourth of the book. 

The first chapter deals with linear algebraic equations and 
operations with vectors and matrixes. Such topics as the Schmidt 
orthogonalization procedure, quadratic and Hermitian forms, dis- 
criminants and invariants, characteristic values and numbers, as 
well as Sturm-Liouville problems are also considered. A numeri- 
cal method similar to that associated with the names of Vianello 
and Stodola is given to determine the dominant characteristic 
number. 

The second chapter, which is on the calculus of variations, is 
concerned primarily with the necessary condition that a function 
must satisfy in order to maximize or minimize a certain definite 
integral involving that function and certain of its derivatives. 
Sufficient conditions are not developed as they are considered 
outside the scope of the work. Euler’s equation for the simplest 
case is then determined and, in order to deal with the more genera! 
case, variational notation is introduced. Constraints, Lagrange 
multipliers, Sturm-Liouville problems, Hamilton’s principle, 
Lagrange’s equations, generalized dynamical entities, constraints 
in dynamical systems, small vibrations about equilibrium, and 
the Ritz method are some of the other topics that are treated. 

In the first part of the third chapter, author gives an account of 
standard methods of solving ordinary linear difference equations 
with constant coefficients, and shows how they arise in connection 
with physical problems. Characteristic-value problems and cer- 
tain linear equations with variable coefficients are then treated. 
The important method of solving partial differential equations bs 
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msidering the corresponding difference equation is then taken 
up, and the relaxation method is applied to Laplace’s equation and 
the biharmonic equation. The section on convergence of finite 
difference approximations, the reviewer feels, is especially im- 
portant because it emphasizes and gives partial answers (in the 
linear case, at any rate) to some of the questions that arise when 
differential equations are replaced by difference equations. These 
questions have to do with existence of a unique solution of the 
algebraic equations which replace the partial differential equation 
and whether or not the “approximate” solutions tend to the solu- 
tion of the exact problem as the spacings of the net diminish in- 
definitely. In the last two sections, the important concept of sta- 
lility is discussed, and stability criteria are developed. 

The final chapter is devoted to the study of linear integral 
equations of the Fredholm and Volterra type. Green’s function, 
the classical Hilbert-Schmidt theory, iterative methods of solving 
certain integral equations, Neumann’s series, singular integral 

juations, and approximate methods of undetermined coefficients 

re some of the remaining topics treated. —, 

\t the end of each chapter there is a large number of well- 
chosen problems, some of which extend the results given in the 
text proper. The fact that the answers are given to all of them 
enhances the value of this book. 

The modern engineer and physicist require mathematical tools 
of ever increasing scope and power. The book under review gives 
many such tools, but will require a good knowledge of mechanics 
‘or the comprehension of some sections on the calculus of varia- 
tions) and a certain degree of mathematical maturity. 

A few misprints, such as an inverted or missing letter, have been 
noticed, but these are trivialities and in no way detract from the 
merits of this excellent book, which is a welcome addition to the 
growing number of books on applied mathematics. 

FE. J. Seott, USA 


0. Minorskii, V. P., and Ulanovskii, V. P., Vector algebra 
Vektornaya algebra], 2nd ed., Moscow-Leningrad, Gos. Izdat. 
Tekh.-Teor. Lit., 1951, 79 pp., 58 figs. 

This is a very attractive introduction into the subject clearly 
delimitated already in the title. The booklet is written for 
students of technical schools and for practical engineers, who have 
to deal with theoretical problems in vectorial treatment. It con- 
ialns many instructive geometrical applications, as follows: 
l.quation of a plane, angle between two planes, distance of a point 
rom a plane, equations of a straight line, angle between two 
straight lines, between a straight line and a plane, distance of a 
point from a straight line, shortest distance between two non- 
parallel straight lines, transformation of Cartesian coordinates, 
lulerian angles. 189 problems are added for exercise, and the 
iswers to them are given at the end together with a summary of 
ormulas. The paper is satisfactory; the print and the drawings 
I. Malkin, USA 


ire very good and clear. 


‘7. Galilei, Galileo, Dialogues concerning two new sciences, 
translated by Crew, H., and de Salvio, A., New York, Dover 
Publications, xxi + 299 pp. $1.50. 

This is a paper-bound printing of a translation originally pub- 
lished in 1914. Galileo’s theories and experiments in the fields of 
strength of materials and dynamics are described in the form of 
‘lalogues between a teacher and two students. The reasoning is 
leveloped from geometrical relationships and proportions as op- 
posed to algebraic equations which are favored by present-day 
writers. The book should interest anyone concerned with the 
history of mechanics. Topies discussed include falling bodies, 
pendulums, projectiles, sound, and the strength of wires, rods, and 


; 


ams. The one notable error is found in the theory of flexure in 


5 


which the bending resistance is assumed to be the result of a uni- 
form tensile stress whose resultant acts at the centroid of the cross 
section. Conclusions concerning the relative effects of varying 
the length, width, and thickness of beams are correct except for 
hollow beams, but the ratio of the strength of a member when 
loaded as a beam to its strength as an axial member is erroneous. 
This error is pointed out by the translator. W. B. Stiles, USA 


8. Markushevich, A. I., Sketches of the history of the theory 
of analytical functions {Ocherki po istorii teorii analiticheskikh 
funktsii], \loscow-Leningrad, Gos. Izdat. Tekh.-Teor. Lit., 1951, 
127 pp. 

This little booklet gives a lot of information which will be of 
great interest not only for the mathematician, but also for many 
engineers, whose work requires the knowledge of the methods used 
in the theory of functions of a complex variable, like the problems 
of conformal transformation in hydro- and aeromechanies, in elas- 
ticity, and in other domains of mathematical physies. The 
author, who is himself a well-known authority in the theory of 
functions of a complex variable [see, e.g., his ““Theory of analytic 
functions,” Moscow and Leningrad, 1950, 703 pp.], gives not only 
a purely historical account starting from the accumulation of the 
fundamentals in the 18th century and including the questions of 
connection of Lobachevski’s geometry and Chebyshev’s approxi- 
mation of functions with the “Theory of analytic functions,”’ but 
also a detailed report of the work which has been and is being done 
in this immense field by contemporary Russian mathematicians. 

I. Malkin, USA 


9. Minorsky, N., Stationary solutions of certain nonlinear 
differential equations, J. Franklin Inst. 254, 1, 21-42, July 1952. 

In some applications, a nonlinear differential equation of the 
form 


+ b4 + x4 + (a — cxr?)zx cos 2t + ex? = 0 11] 


where b, a, c, and e are constants of the same order of magnitude, 
is encountered. In the first part of the article, the existence of 
stable stationary oscillation for different values of b, a, c, and e 
is investigated by means of the perturbation method. 

In the second part, author analyzes the differential equations 
of motion derived by Y. Rocard for a pendulum provided with a 
ferromagnetic material and placed in the neighborhood of an 
induction coil carrying an alternating current. When the induct- 
ance is a certain symmetric function, it is shown that Rocard’s 
equations reduce in the first approximation to [1], with ¢ and e 
negative, which possesses a stable stationary solution, as shown 
in part one of the article. In this way, the mechanism of main- 
tenance of the oscillation by the alternating current is explained. 
When the inductance is a certain asymmetric function, Rocard’s 
equations reduce to one that can be treated by one of the ap- 
proximation methods used in nonlinear theory. 

K. J. Scott, USA 


10. Fox, L., The solution by relaxation methods of ordinary 
differential equations, Proc. Camb. phil. Soc. 45, part 1, 50-68, 
1949. 

Purpose of paper is to encourage employment of relaxation 
techniques for solution of appropriate problems. Approach is 
demonstrated by application to solution of differential equation 
with one-point and two-point boundary conditions. It is shown 
that high accuracy is obtainable and limits of accuracy can be pre- 
dicted. Article is replete with numerical examples, including a 
second-order eigenvalue problem and a third-order nonlinear dif- 
ferential equation arising in the boundary-layer theory. 

Y. Luke, USA 
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©11. Smirnov, V. I., Course of higher mathematics |Kurs 
visshei matematiki], vol. 4, 2nd ed., Moscow-Leningrad, Gos. 
Izdat. Tekh.-Teor. Lit., 1951, 804 pp. 

The fourth volume of the great Smirnov’s mathematical work is 
of extraordinary importance for all branches of applied mathe- 
matics and engineering science. It contains four main parts: 
Integral equations, calculus of variations, theory of partial dif- 
ferential equations, and a systematic section about boundary- 
value problems. 

The first part (200 pages) deals mainly with the Fredholm and 
Volterra equations of the second kind, giving emphasis to physical 
and technical applications. Together with usual material, many 
facts from functional analysis (spaces of continuous functions, 
linear operators, etc.) are discussed. Author has in view cases 
with infinite fundamental interval and thus, different special 
kernels (with a weak polarity, kernels of Hermite and Cauchy 
type, ete.). 

ie section about variational calculus explains, for the most 
part, classical material regarding the research work of Russian 
mathematicians (Ostrogradski). Variational principles of 
mechanics are applied to the theory of strings and membranes, of 
rods, plates, and, in general, to establish fundamental equations 
of elasticity. 

Chapter IIT contains 200 pages on partial differential equations. 
Theory of equations of the first and higher orders is developed, 
and so are systems of equations. Modern results of Sobolev and 
of other Russian mathematicians are reproduced. Al] deductions 
are rigorous, from mathematical point of view, and intended for 
technical purposes (equations of hydrodynamics, elasticity, 
mechanical and electromagnetic waves, etc.). 

The significance of the last chapter (300 pages) can be recog- 
nized from the section headings: I. Boundary-value problems 
for ordinary equations (characteristic functions and values, 
sources, Green functions, polynomials of Legendre, Hermite and 
Laguerre functions, and soon). IL. Elliptic equations (theory of 
potentials, harmonic, sub- and superharmonie functions, Green 
functions, numerous technical and physical applications). LI. 
Parabolic and hyperbolic equations (conduction of heat, waves, 
problems from electrotechnics, sub- and superparabolic functions, 
ete.). 

The importance of Smirnov’s book is evident. Reviewer con- 
siders the whole Smirnov’s “Course of higher mathematics” (5 
volumes) to be a fundamental work for all physicists, engineers, 
and mathematicians who are interested in applied mathematics. 


V. Vodiéka, Czechoslovakia 


12. Vinograd, R. E., On a criterion of instability in the 
sense of Lyapunov of solutions of a linear system of ordinary 
differential equations (in Russian), Dokladi Akad. Nauk SSSR 

N.S.) 84, 2, 201-204, May 1952. 

Consider the vector differential equation [1] y’ = A(t)y, where 
A(t) is a continuous or piecewise continuous real matrix defined 
on0 <t< ©, Wazewzki [Studia Math. 10, 48, 1948], Wintner 
[AMR 4, Rev. 1462], and Antosiewiez [AMR 5, Rev. 599] gave 
some stability and instability criteria for [1] by considering the 
eigenvalues of the symmetrical matrix B(t) = (A + A*)/2, A* 
being the transpose to A. 

Let some of the eigenvalues of B(t) be denoted by Ay, As, y 


and the remaining ones by —j1, —p, .-., —M,. Put A(t) = 
max [A,(t)], W(t) = max [u,(t)]. Author studies the case 
S62 l m 


; <j: 
supoJ ‘A(ujdu = supof'M(u)du = ©, supof' [trace of A(u)]- 
du < ©, which was not examined by the afore-mentioned au- 
thors, and states (without proof) two theorems on instability of 


he generalizes the first theorem for a definite 


the solutions of [1]; 
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class of nonlinear differential equations. The exact statements 
are too lengthy to be reproduced here. 
Eugene Leimanis, Canada 


$13. Elsgolts, L. E., Ordinary differential equations [Obikno- 
vennie differentsial’nie uravneniya], Moscow-Leningrad, Gos. 
Izdat. Tekh.-Teor. Lit., 1951, 220 pp., 63 figs. 

This is one of a series of books written primarily for engineers 
and students of technical schools and called ‘‘Physico-mathe- 
matical library of the engineer.”” It can be subdivided into two 
parts of the following characteristics. The first part (chapters I 
to III, pp. 7-141) reproduces the fundamentals of the theory of the 
subject, consisting of such problems as integration of differentia! 
equations by means of the classical artificial devices known «ss 
separation of variables, integrating factor, variation of constants, 
reduction to homogeneous equations, to equations of Bernoulli, 0: 
Clairaut, ete., on the one hand, and approximate methods 0} 
numerical integration of linear differential equations, when those 
artificial methods do not apply, on the other; the rapidly con- 
vergent procedure of approximate integration, originating from 
the eminent Russian mathematician 8S. A. Chaplygin (1869-1942 
and given in detail on pp. 41-50, deserves particular attention, 
since it is not widely known here. The concluding section of this 
first part of the book treats of systems of differential equations, 
culminating again in the approximate methods of integration, in- 
cluding the generalized method of Chaplygin. 

The second part, consisting of chapter IV (pp. 142-197), repre- 
sents the most interesting and original part of the book. It deals 
with systems of differential equations of motion, and the funda- 
mental question predominantly treated in this chapter is that of 
stability of motion. The author does not confine himself to a 
routine study of this particular problem, which would go only as 
far as the discussion of the so-called characteristic (secular) equa- 
tion for the determination of the frequencies in the case of linear 
differential systems of the first order with constant coefficients, 
and leading to the well-known criterion of negativity of the real 
parts of complex roots of that equation. The book under review 
leads the reader considerably beyond the limitations just indi- 
cated. In doing so, the author follows another Russian mathe- 
matician, A. M. Lyapunov (1857-1918), famous for his outstand- 
ing research work in stability problems. So we find here a dis- 
cussion of the case when those negative real parts become zero, 
which causes the necessity of considering some nonlinear exten- 
sions of the differential equations of motion. The next step is a 
concise presentation of Lyapunov’s general method for an 
analytical test of the stability of motion. The presentation of the 
subject is clear and effectively illustrated by simple examples and 
exercises. This, however, applies to the book as a whole. In 
connection with the questions of stability it considers also de- 
pendence of a solution of the parameters, problems with periodi: 
solutions and the elements of the problem of differential equations 
with retarding argument. The concluding section of chapter IV 
gives a short description of integrating machines. An appendix 
(pp. 198-207) proves the existence theorem and the uniqueness oi! 
solution. Page 219 is a bibliography of the subjects treated; 
of the 15 titles given, 14 are original Russian publications, The 
paper of the book is of good quality, the print and the drawings 
are excellent. It can be warmly recommended as a refreshe! 
combined with valuable guidance into the study of advanced 
topics. I. Malkin, USA 


G14. Salvadori, M. G., and Baron, M. L., Numerical methods 
in engineering, New York, Prentice-Hall, Inc., 1952, xiii + 258 
pp. $5. 

This is a brief treatment of finite-difference techniques for solu- 
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Chapter headings are: (1) Alge- 
‘ic and transcendental equations; (2) Finite-differences and 
wir applications; (3) Initial value problems; (4) Ordinary 
oundary-value problems; (5) Partial differential equations. 

(here is no discussion of variational methods. 

The book is a suitable text for fourth-year engineering students, 
ind it may also be of value as an easily understood reference for 
practicing engineers. Apparently, this is the first such text in 
l-nglish designed especially for engineers at an elementary level, 
ind_as such it is an attempt to fill a definite need. The outstand- 
ng feature of the book is the extensive collection of exercises and 
problems for the student, many of them with answers given. 
\fost are from the area of mechanics, although a few problems 
ive provided in electricity and heat conduction. 

The book is carefully organized and workmanlike in execution; 
liowever, a few criticisms occur to the reviewer. In chapter I, the 
niethod of synthetic division is used but not explained. It ap- 
pears that, in order to study this chapter successfully, a student 
should have had a course in theory of equations, in which case 
much of the chapter is superfluous. In chapter IV, authors 
acknowledge the importance of characteristic-value problems but 
treat the subject only very briefly, referring to the works of 
Lothar Collatz in a footnote. Reviewer feels that a larger pro- 
portion of the book should have been devoted to this subject, in 
view of its current importance in aeroelasticity, electromagnetic 
theory, and acoustics. Some enterprising author has the oppor- 
tunity of doing English-speaking engineers a considerable service 
ly interpreting for them the works of Collatz, Ritz, and others. 
Reviewer also believes that a few more elaborate examples of the 
methods of relaxation and iteration would be of value, because 
these methods are most widely employed on problems in which a 
very large number of equations are to be solved. 

G. W. Swenson, Jr., USA 


wu of engineering problems. 


15. Norzi, L., Discussion on the variational principle in 
elastic instability (in Italian), Até? Accad. naz. Lincei R. C. Sei. 
Fis. Mat. Nat. (8) 11, 3/4, 187-192, Sept./Oct. 1951. 

li v, are admissible displacements from the configuration due to 
given initial stresses, L is the strain energy corresponding to u,, 

S the second-order work of the initial stresses, VW = L + S the 
total energy, then the minimum eigenvalue ¢ of the equation of 
indifferent equilibrium, L + gS = 0, determines the buckling 
load, 

The density of S per unit volume is written 0.50; ,w,,,; [see 
also author’s papers: AMR 1, Revs. 427, 1333] in order that S 
should iiever be negative when all the principal initial stresses are 
positive; Prager’s somewhat different expression [AMR 1, Rev. 
09: 4, Rev. 2832] is discussed. 

The reciprocity principle is proved to be valid for S as well as 
for L. 

In the case of a slender equal angle-beam column, two admis- 
-ible deformations (bending of the beam, deflection of the flanges) 
ire considered and combined: W is then a quadratic form having 
‘s coefficients the single, real and mutual, energies W, ;. 

By putting ||W,,|| = 0, the buckling load is derived and the 
best proportionment is discussed. 

D. Gentiloni-Silverj, Italy 


Glo. Elsgolts, L. E., Variational calculus [Variatsionnoye 
ischisleniye], Moscow-Leningrad, Gos. Izdat. Tekh.-Teor. Lit., 
1952, 166 pp. 

\ nice introduction into variational calculus and its various 
“pplications, with special regard to technical use. Clear and vivid 
presentation leads the reader from simplest elements up to direct 
Variational methods. 
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Necessary mathematical equipment is given in the book, which 
contains five chapters. The first and second deal with the con- 
cept of variation and illustrate its role in problems where the 
boundaries do not move. The third chapter treats cases with 
mobile boundary, and the fourth is devoted to problems with 
additional conditions. 

Special technical significance belongs to the last section about 
direct methods of the variational calculus. This chapter explains 
Euler’s method of finite differences, then the well-known method 
of Ritz and its improvement by Kantorovich. 

Fifty-two examples with solutions form a convenient sup- 
plement to theoretical deductions. 
mended to engineers and physicists. 


V. Vodiéka, Czechoslovakia 


This useful book is recom- 


Mechanics (Dynamics, Statics, Kinematics) 
(See also Revs. 23, 142, 143, 233) 


17. Hirschhorn, J., An analysis of the forces and pressure 
distribution in brake shoes, Engineering 173, 4497, 418-421, Apr. 
1952. 

For brakes with fixed shoes, pressure distribution depends on 
inclination of chord subtended by shoe to line connecting brake 
center and post pivot, and is most favorable if these two lines are 
parallel. Pressure distribution is independent of the distance be- 
tween brake center and post pivot, and also of coefficient of 
friction. Generally, forces are exerted by shoes on drum shaft 
With a properly selected lever ratio, virtual movements of both 
shoes are made equal, thus causing forces to balance. Use of 
hinged shoes is of advantage if it is not practicable to place brake 
post pivot directly below the drum center. By hinging the shoes 
on pins judiciously located, form of the pressure distribution can 
be greatly improved. Pressure distribution is influenced by the 
distance between shoe hinge and drum center, and depends also 
on the coefficients of friction. 

In conclusion, it may be mentioned that hinged shoes are ad- 
vantageous in case of slightly out-of-round oreccentrically running 
brake drums, as, because of their self-aligning properties, thes 
are able to follow motion of drum without imposing additional] 
bending forces, such as would undoubtedly be caused by fixed 
shoes. From author’s summary by L. Villena, Spain 

18. Karlson, K. G., On the block brake with external 
hinged shoes (in French), Trans. Chalmers Univ. Technol., no. 122 
31 pp., 1951. 

Treatise covers brake shoes as ordinarily used on railroad trains 
Mathematical expressions are deduced for the forces on an ideal 
(perfectly rigid and not deformed by heat or wear and tear) shoe 
Author mentions factors which must be kept in mind during ex- 
periments and research in this domain. Finally, it is stated that 
the pressure distribution on the shoe changes continually due to 
wear, and that the flow of heat in the shoe is, therefore, also 
variable. A. R. Holm, Denmark 

19. Trent, H. M., An alternative formulation of the laws 
of mechanics, J. appl. Mech. 19, 2, 147-150, June 1952. 

See AMR 5, Rev. 337. 


G20. RaSkovi¢é, D. Mechanics. I. Statics (Mehanika. I. 
Statika) 3rd ed. (in Serbian), Belgrad, Nauchna Knijiga, 1950, xiv 
+ 426 pp. 

This is an elementary textbook on statics and covers the usual! 
subject matter of elementary engineering courses for under- 
graduate students. 








No original methods are used in the text, but the treatment of 
the topics covered is clear, simple, and actually at a level which 
should make the material most helpful to the intended reader. 

The copious numerical examples given throughout and the set 
of problems with solutions appended to each chapter are colleeted 
mostly from German and Russian literature. 

M.. Stanishich, USA 


21. Bowman, F., The plane four-bar linkage, /’roc. Lond. 
math. Soc. (2) 54, 135-146, 1952. 

If ABCD is a four-bar linkage and C’BCD and D’/CDA are 
parallelogram linkages, the whole system has a mobility of one, 
and ABCD, ABC’D, ABCD’ are the three different linkages that 
can be assembled with the four bars of the linkage ABCD. The 
diagonals of these linkages assembled as the mechanism ABC D- 
C’D’ have only three different lengths. Let their squares be 
X, Y,Z. There are three cubic relations between X, Y, Z, with 
coefficients which are polynomials in the squares of the bar 
lengths. The author discusses these cubics with regard to their 
shapes and the maxima of X, Y, Z. How these considerations 
ean be applied to linkage performance is not clear to reviewer. 


A. W. Wundheiler, USA 


Gyroscopics, Governors, Servos 


(See also Rev. 228) 


22. Heinrich, G., Deviations of the artificial horizon of 
Fleuriais (in German), Ost. Ing.-Arch. 6, 2, 113-125, Jan. 1952. 

This is a continuation of two earlier papers [AMR 5, Revs. 602, 
1294] with general discussion of the following three disturbances 
which may cause deviations of the artifical horizon of Fleuriais: 
(1) Aerodynamic effects by air-flow circulation in the gyroscope 
box; (2) when time mean value of the measured height is deter- 
mined fora bearing by stars during normal building-up by means 
of an integrator, an optimum integration time exists for which 
measuring error will be a minimum; (3) deviations caused by the 
rolling of the vessel are determined, and optimum position of 
observation plane with regard to the roll axis of the vessel 
Is computed. 


From author’s summary by H. Bilharz, Germany 


23. Ledinegg, M., Pivoted-cam valve gear for high-speed 
steam engines (in German), Maschinenbau Wdrmewwirtsch. 6, 10, 
162-169, Oct. 1951. 

Author presents equations relating crank angle, valve-stem 
displacement and acceleration, and cam curvature for direct and 
indirect pivoted-cam valve controls. Several types of  dis- 
placement laws are gompared on basis of maximum accelerations. 
This type of mechanism, which has certain) manufacturing 
advantages over cam-shaft valve control, is usable up to speeds 
of the order of 1000 rpm, as shown by tabulated numerical ex- 
amples G. A. Nothmann, USA 


24. Naslin, P., Considerations on secondary loops in reg- 
ulated systems (in French), Wém. Artill. fr. 26, 1, 59-119, 1952. 

In an earlier companion paper [**Remarques sur la stabilité et le 
ealeul pratique des asservissements lineaires,”’ title source, 1949], 
author discussed at length certain procedures for ascertaining 
stability of a linear servomechanism system having internal loops. 
Present paper continues study of such systems with particular 
emphasis on investigating the effieaey of utilization of corrective 
networks in the feedback links of inner loops. 


In the large, content comprises: Concise account and compari- 
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son of the Cauchy-Nyquist and Dzung criteria for determining 
stability, with conclusion that the latter is most advantageous to 
use when the system is described analytically, the former when 
stability is to be ascertained through experimentally obtained 
data; review of use of Black’s universal chart of log gain versus 
phase; brief account of improvement of operation through indi- 
vidual or conjoined use of lumped-parameter, tachometric, or 
accelerometric networks in one or more inner feedback links; 
correction by use of a Ward-Leonard system; brief remarks on 
the electrical analog of a particular electromechanical system, on 
anticipator systems, and on feedback amplifiers; a lengthy dis- 
cussion of the theory of regulating speed by compensation of 
ohmie drop; and an interesting account of analysis of servo 
systems having elements external to the main loop or subjected to 
external disturbances at an internal point of the system (which 
section stems from and complements in some measure the corre- 
sponding subject matter in chapter 9 of Brown and Campbell's 
well-known text). 

kixeept for certain minor errors the subject content is very 
accurately written. Accordingly, this epitomization, which is 
illustrated by numerous numerical examples, can be read with 
profit by anyone interested in the actual design of servo systems 

Thomas J. Higgins, USA 


25. Jones, A. L., and White, J. S., Analogue-computer 
simulation of an autopilot servo system having nonlinear response 
characteristics, NAC A TN 2707, 30 pp., June 1952. 

Authors give detailed account of an attempt to duplicate the 
dynamic characteristics of an existing electrohydraulie servo sys- 
tem using standard REAC equipment and techniques. Ap- 
parently they experienced no difficulty in describing nonsinusoi- 
dal responses to sinusoidal excitation by means of amplitude and 
phase, but this question is not discussed. Authors conclude ‘that 
the dynamic response of the combination, that is, the automati- 
cally controlled aircraft, could also be successfully simulated.” 

R. M. Stewart, USA 


©26. Servomechanisms, Selected Government Res. Reports 
London, His Majesty’s Stationery Office, 1951, 293 pp. 638s. 

Book is collection of seventeen reports dated from July 1942 to 
December 1947 selected from research work carried out under the 
direction of the Ministries of Supply and Aircraft Production. 
Reviewer feels book is worthwhile for engineers working with 
servomechanisms, but that it is not applicable as a college text or 
as an introduction to the subject. 

The first portion of the book presents a brief treatment of the 
Nyquist stability criterion, the solution of differential equations 
using the Laplace transform, and techniques for evaluating roots 
of higher-order algebraic equations. Other reports discuss the 
following design problems and procedures: The design and 
application of an electromechanical differential analyzer; a 
scule-of-ten counting circuit; the design details of phase-sensitive 
demodulators; design and test data on a speed-control system 
using a d-c servomotor; the sources of nonlinearity in the voltage 
versus speed characteristics of d-c tachometers; the effect of air 
in oil on the irreversibility of hydraulic transmission systems; 3 
hydraulic amplifier which converts displacement at low force 
levels to displacement at high force levels; and a modification ot 
the conventional svnchro-position-data transmission unit which 
employs a cathode-ray tube as the receiver in order to obtain a 
low inertia system. 

teport 7 describes an autocorrelator. The funetions to be 
autocorrelated are represented by holes punched in a paper tape, 
and two telegraph transmitters are used to read the tapes. Re- 
port 11 contains design considerations in fire-control systems, and 
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includes a good description on the employment of nonlinear ele- 
ments to obtain optimum operation in tracking both slowly mov- 
ing and rapidly moving targets. Report 12 presents a theoretical 
consideration of noise superposed on error signal, and suggested 
methods of obtaining optimum operation using nonlinear feed- 
hack. Report 15 describes an instrument to measure change in 
the color of a liquid in a pipe line. 

The reports contained in this book are independent and can be 
read in any sequence. V. B. Haas, Jr., USA 

27. Pélegrin, M. J., Application of the statistical technique 
to the servo-mechanism field. ‘‘Automatic and manual control,” 
New York, Academic Press, 123-127, 1952. $10. 

Author investigates the possibility of applying Wiener’s theory 
i prediction or discrimination between noise and message to the 
theory of servomechanisms. Incidentally, it should be pointed 
out that this theory, which appeared during World War II asa 
classified publication, had precisely this application in mind. 
The paper is purely mathematical and, for that reason, cannot be 
well abstracted. Its contents and conclusions can be stated 
briefly: The beginning of the paper is devoted to the establish- 
ment of a series of definitions of auto- and cross-correlation func- 
tions, stationary time functions, ensemble average and time aver- 
age, etc. A few examples illustrate these definitions. Wiener’s 
theory and Phillips-Hall method are reviewed. Author con- 
siders a ‘‘two servos” problem, when the noise does not enter the 
svstem at the same point as the message, and shows that the prob- 
lem reduces to minimizing a certain integral. At the end, he 
mentions the possibility of applying his theory to the problem of 
automatic pilot for aircraft, but states that he is unable to publish 
his Doctor’s thesis at this time. N. Minorsky, France 


Vibrations, Balancing 
(See also Revs. 81, 239) 


28. Caligo, D., Analytical and numerical complements to 
the study of vibrating rods (in Italian), Atte Accad. naz. Lincei 
R.C. Sei. Fis. Mat. Nat. (8) 12, 1, 76-83, Jan. 1952. 

\uthor carries out in detail a Rayleigh-Ritz calculation of the 
natural frequencies of a free-free beam of (symmetrically) varia- 
ble stiffness and inertia, varying as 1 — ayrz — aor? — a3x*. The 
results are given in the form of numerical tables in terms of the 
three coefficients a), a2, az for the stiffness, and in terms of three 
similar coefficients for the inertia variation. 

J. P. den Hartog, USA 


29. Yamada, H., On the calculation of free oscillations with 
intermediate nonlinearity, Rep. Res. Inst. appl. Mech., Kyushu 
(nv. 1, 2, 11-21, Apr. 1952. 

Paper discusses the approximate solutions for free vibrations of 
single degree-of-freedom systems with intermediate nonlinear 
damping. The differential equation under consideration is 
Avy, ¢) =vrg — f(o,v; a) = 0 in domain o (—1,1). Author 
“ssumes velocity isa function of displacement in a form containing 
a polynomial with undetermined coefficients. Coefficients are 
determined by . f°! Ao"do = 0 which yields a set of simultaneous 
uonlinear algebraic equations whose solution, in general, is not 
unique. Physical considerations must guide the choice of solu- 
tion whereupon a quadrature yields time as a function of dis- 
placement. An iteration scheme is developed to improve ac- 
curacy when the nonlinearity is not small. Method is applied 
'o a hydrodynamically damped system and to van der Pol’s 
equation, Considerable labor is involved to achieve high ac- 
curacy, Paper suffers from inconsistencies in nomenclature. 
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Reviewer believes that method is more tedious and less straight- 
forward than standard means for numerical integration and does 
not recommend the method as a suitable procedure for engineering 
analysis. R. B. Grant, USA 


30. Minorsky, N., On the interaction of nonlinear oscilla- 
tions (in French), C. R. Acad. Sct. Paris 254, 3, 292-294, Jan. 
1952. 

This note gives, in greatly condensed form, the outline of a 
study of the oscillations of a system which combines the features 
of an (autonomous) van der Pol oscillator and of a (nonautono- 
mous) Mathieu oscillator. The note refers to author’s other one 
[see AMR 5, Rev. 611]. It would seem that either a van der Pol 
or a Mathieu oscillation exists, and that they can be exchanged, 
with a hysteresis effect. This note is presumably the summary of 
an extended paper which should be very interesting. 

P. Le Corbeiller, USA 


31. Shatashvili, S. Kh., Space problem of the theory of 
steady elastic vibrations with given displacements on the bound- 
ary of the medium (in Russian), Dokladi Akad. Nauk SSSR 
(N.S.) 83, 6, 809-811, Apr. 1952. 

This extension of an earlier note by the author [AMR 4, Rev. 
579] on the steady vibrations of an elastic medium in space, with 
given displacements on the boundary, gives the solution in terms 
of integral equations of the Fredholm type. 

Edward Satbel, USA 


32. Fettis, H. E., Torsional vibration modes of tapered bars, 
J. appl. Mech. 19, 2, 220-222, June 1952. 

Equation for torsional vibration of a linearly tapered cantilever 
bar is solved; natural frequencies and modes of motion are given, 
and appear to be correct. Several misprints oecur in analysis 

A. C. Hagg, USA 


33. Bechmann, R., An improved frequency equation for 
contour modes of square plates of anisotropic material, Proc. 
phys. Soc. Lond. (B) 65, part 5, 389B, 368-374, May 1952. 

An improved approximation, based on previous work, has been 
derived for the frequency equation covering the four contour 
modes of vibration of square plates of anisotropic material. The 
modes consist of three longitudinal and one shear mode, An 
X-cut quartz, a Y-cut EDT, and Yy-cut lithium sulphate plates 
have been used as examples. The equation hus been used to 
determine the elastic coefficients s;; and s,;; of EDT and lithium 
sulphate monohydrate. 

From author’s summary by Albert I. Bellin, USA 


34. Parmakian, J., and Jacobson, R. S., Measurement of 
hydraulic-turbine vibration, Trans. ASME 74, 5, 773-739, July 
1952. 

See AMR 5, Rev. 615. 


35. Nadile, A., Vibrations with heredity of holonomic sys- 
tems with two degrees of freedom (in Italian), Atti Accad. Sei. 
Torino 85, 9-21, 1950-1951. 

Author considers the small vibration of a system with two de- 
grees of freedom in which hereditary terms appear. The general- 
ized force corresponding to each coordinate contains a hereditary 
term in only that coordinate, the hereditary kernel being a single 
decreasing exponential. The characteristic equation, of sixth 
order, is examined in some detail. For the conditions considered, 
the response is a superposition of exponentials, or four exponen- 
tials and a damped oscillatory term. The case of a more genera! 
kernel and a sinusoidal exciting force is treated briefly. 

R. E. Roberson, USA 








Wave Motion, Impact 
(See also Revs. 288, 290) 


36. Christopherson, D. G., Effect of shear on transverse 
impact on beams, /nstn. mech. Engrs. appl. Mech. 105 (W.E.P. 
no. 67), 176-184, Proc. 1951. 

Theoretical study of transverse impact of spherical and square- 
ended strikers on uniform beams. Deflection equation includes 
bending and shear but neglects effect of shear distortion of plane 
sections. Solution is obtained by substituting approximate func- 
tion for true Laplace transform. Procedure is evolved for cal- 
culating maximum force between beam and striker based on 
parameters representing radius, mass, and velocity of striker. For 
rapid impacts, length of beam is shown to have little influence on 
maximum force. Theoretical results are compared with experi- 
mental work of Arnold |/nst. mech. Engrs. Proc. 137, p. 217]. 

R. N. Arnold, Scotland 


37. Ransford, G. D., Measuring the amplitude of low camber 
waves by optical images (in French and English), /oville blanche 
7, 1, 55-61, 62-67, Jan. /Feb. 1952. 

The new method described by author leads to a simple proce- 
dure for measuring the amplitude of low camber waves. One 
simply has to observe the image of a low vertical wal! parallel to 
the direction of motion, as it is reflected on the wave surface, then 
set in an appropriate way two sights on a cross beam above the 
flume, and measure the distance between the sights; a simple 
formula quickly gives the amplitude of the wave. This simple 
result, however, is arrived at through a rather complicated geo- 
metrical reasoning, In the course of which a number of approxima- 
tions are necessary in order to simplify the procedure; however, 
these approximations do not seem to affect the exactitude of the 
method to any extent, since the only basic requirement to be 
strictly satisfied is that the wave camber be small. With a wave 
camber appreciably lower than 1 in 100, an accuracy of the order 
of a tenth of a millimeter can reasonably be expected. Since the 
method is based on a rather prolonged observation of the reflected 
image of the a.m. wall, it clearly does not apply to single waves; 
it is easily applicable to trains of parallel and regular waves, and 
is particularly advisable for the measurement of tipples and, in 
general, of very small waves, thanks to the great magnification 
that it involves. 

The practical procedure and the reasoning leading to it are 
clearly explained. Some of the figures are not quite so clear, 
owing to the difficulty of the geometrical representation of the 


problem. P. L. Romita, Italy 


38. Martin, J. C., Moyce, W. J., Penney, W. G., Price, 
A. T., and Thornhill, C. K., Some gravity wave problems in the 
motion of perfect liquids. Part II. Penney, W. G., and Price, 
A. T., Finite periodic stationary gravity waves in a perfect liquid, 
Phil. Trans. roy. Soc. Lond. (A) 244, 882, 254-284, Mar. 1952. 

Assuming the existence of periodic stationary or standing 
waves, author finds their form in terms of a double Fourier series 
in distance and time. The coefficients are expressed as power 
series In a parameter A which determines the ratio of the ampli- 
tude to the wave length. The solution is carried out to the fifth 
power of A. Convergence of the method is not proved. The 


form of the maximum possible periodic standing wave receives 
considerable discussion, in which the maximum crest to trough 
distance is found to be 0.218 A. By a separate analysis, the 
maximum wave is found to have a node at the crest, enclosing an 
angle of 90°, as compared with the value of 120° found by Stokes 
for progressive waves. Particle motion, effect of finite depth, 


and wave pressures on a vertical breakwater are also considered. 
Waves in a deep rectangular tank are discussed briefly. 
W. E. Cummins, USA 


39. Morrow, C. T., A mechanical shock tester for instru- 
ments and electronic apparatus, J. acowst. Soc. Amer. 24, 1, 26-28, 
Jan. 1952. 

Author describes design and performance of drop-type shock 
machine for testing instruments and small devices. He subjects 
specimen to shock consisting of square-wave acceleration pulse, 
this being equivalent to a force suddenly applied to the object 
under test and then removed after a short interval. Author 
states that shocks of this nature happen in practice during high- 
speed entry into water or during certain explosive blasts. 

Square-wave acceleration is produced by dropping mounting 
plate with hydraulic cylinder and piston onto an anvil. Pressure 
in cylinder is limited by spring-loaded relief valve of large flow 
area, the setting of which determines the magnitude of the 
aeceleration. The time duration is then determined by the 
height of fall. No dimensions, capacities, or values of accelera- 
tions are given. W. P. Welch, USA 

40. Kanai, K., Possibility of the period of ?-waves becom- 
ing smaller than those of S-waves, Bull. Earthy. Res. Inst., Tokyo 
Univ. 29, part 4, 529-5386, Dec. 1951. 

Features of the vibrational period and damping of P-waves as 
well as S-waves are discussed, assuming the pressure change and 
the change in shearing force of the type P,,(cos 6). The form of 
exciting force at the origin is assumed to be the rectangular type 
beginning from a quiescent state. 

Calculations show: (1) There are three types of free oscillation 
in the case of n = 2. (2) The wave form of S is simple and the 
period is long, while in 7? the wave form is somewhat complicated 
and the apparent period is short. (3) Absolute amplitude of S 
is about twice that of P. 

Results of this theoretical investigation are corroborated }\ 
seismographical study by the same author at Hitachi Mine. (See 
following review.) Y. Sat6, Japan 


41. Kanai, K., Examinations of the assumption concerning 
mechanism of earthquake origin through seismograms, /1///. 
Earthq. Res. Inst., Tokyo Univ. 30, part 1, 39-51, Mar. 1952. 

First, the ground motion generated by rectangular type of 
pressure change beginning with a quiescent state of spherical 
source is introduced. Next, the displacement of a pendulum 
relative to the ground moving under the said condition is ob- 
tained. Then, introducing the seismographical constants used 
by the author at Hitachi Mine, numerical calculations are per- 
formed. 

Compa! ing the above results with the actual seismograms, 
author finds following facts, from which he concludes that the 
mechanism of the seismic origin assumed above can be applicable 
to the actual earthquakes, in some cases: (1) Incident augle was 
calculated by the amplitudes of P- and S-waves. Then, adding 
the data of P-S time, epicenter of an earthquake was determined 
which coincides approximately with the result observed by the 
Central Meteorological Observatory. (2) That ratio of ampli- 
tudes of P- and S-waves was obtained which becomes nearly 3. 
This fact implies that the station is near the nodal line of the dis- 
tribution of push-and-pull type of initial movement of the earth- 
quake. (3) Ratio of the period of the initial motion of P- and S- 
waves becomes 2, which is the value expected from the theory. 
Radius of the spherical origin was estimated 1 km, which seems to 
be acceptable. 

The above property seems to support the author’s previous 


discussion. (See preceding review. ) Y. Sato, Japan 
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Elasticity Theory 
(See also Revs. 31, 59, 62, 72) 


42. Teissier du Cros, F., On the expression of displacements 

n the region of a prism with multiple connections and resid- 

ual stresses by means of two functions of a complex variable 
French), C. R. Acad. Set. Paris 233, 2, 127-129, July 1951. 


43. Teissier du Cros, F., On the decomposition of an arbi- 
trary state of equilibrium into two simple states, each derived 
from a holomorphic function (in French), C. R. Acad. Set. Paris 
233, 3, 223-225, July 1951. 


44. Teissier du Cros, F., On the points of an elastic prism 
at which fracture starts when it'is subjected to increasing loads 
French), C. R. Acad. Sct. Paris 234, 1, 47-49, Jan. 1952. 


45. Novoa, J., Nomographic determination of principal stresses 
Spanish), Czenc. y Téen. 116, 588, 282-290, June 1951. 

Paper presents a nomographie determination of the magnitude 
| direction of the principal stresses in two-dimensional elasticity 
the case when the normal and shear stresses on two perpen- 


ilar planes are given. xrnesto Saleme, USA 


46. Adkins, J. E., and Rivlin, R. S., Large elastic deforma- 
tions of isotropic materials. IX. The deformation of thin shells, 
Phil. Trans. roy. Soc. Lond. (A) 244, 888, 505-531, May 1952. 

Inflation of uniform circular diaphragm of incompressible 

ehly elastic material, isotropic in undeformed state, clamped 

wind circumference, by uniform pressure applied to one major 
ice, is studied. Manner in which extension ratios and curva- 

res vary in immediate neighborhood of pole of inflated dia- 
ragm is determined analytically. State of deformation at all 
its of diaphragm is calculated numerically for any specified 
tate of deformation at pole, using Mooney material with stored 
ergy function W given in terms of principal extension ratios 
\», and As by W = Ci(A% + A® + A% — 3) + CA(AAA® + 
2342, — 3), where (C), C2 are constants. Results are 

mpared with Treloar’s experiments [JRI Trans. 19, 201, 

M4), 

Problem of inflation of thin spherical balloon, solved by 
CGireen and Shield [AMR 4, Rev. 1037] 

‘loon, is discussed from point of view of dependence on form 


as special case of thick 


stored-energy function of relation of inflatine pressure and 


ent of inflation. A. ki. Green, England 


47. Lodge, A. S., A new theorem in the classical theory of 
elasticity, Nature 169, 4309, 926-927, May 1952. 

\uthor notes that, assuming a certain relation between the five 

istic constants of a transversely isotropic solid so that the num- 

r of constants is effectively three, a simple change of scale of the 

splacement component and of the coordinate parallel to the axis 

symmetry reduces elasticity problems for such solids to those 


isotropie solids. R. C. T. Smith, Australia 


48. Holms, A. G., A biharmonic relaxation method for cal- 
culating thermal stress in cooled irregular cylinders, VACA 


Kep, 1059, 19 pp., 1952. 
supersedes paper reviewed in AMR 5, Rev. 253. 


49. Conway, H. D., Bending of orthotropic beams, J. appl. 
ech, 19, 2, p. 227, June 1952. 


1] 


Author’s note deals with the elastic problem of orthotropic 
plane stress. Solutions are given for the bending of narrow rec- 
tangular beams subjected to two types of loading. Method used 
is to modify the corresponding polynomial stress function for the 
isotropic case to satisfy the differential equation for orthotropic 
plane stress and the particular boundary conditions. 

Loadings considered are (1) cantilever beam loaded by a force 
at its end, and (2) beam supported at its ends and uniformly 
Author shows, for the former, that the 
The latter 
case entails a difference in the longitudinal fiber stresses. Re- 
viewer notes that this difference is small provided the span of the 
beam is large in comparison with its depth. 

M.C 


loaded along the top. 
isotropic and orthotropic solutions are the same. 


. Steele, Scot land 


50. Brodeau, A., Vibrations of isotropic and anisotropic, homo- 
geneous and heterogeneous deformable solids (in French), Pu. 
sci. tech. Min. Air, Paris no, 254, 146 pp., 1951. 

Introductory discussion covers equations of motion for disturb- 
ance in isotropic, homogeneous, elastic body; waves of dilata- 
tion and rotation; plane and spherical waves. The propagation 
of a plane wave through the surface of contact of two isotropic, 
different 
treated, and this case is generalized to any number of bodies in 


homogeneous bodies with mechanical properties is 


contact. [:xpressions are developed for amplitude of wave in 
each body. Analysis is extended to laminated materials and 
elastic medium with infinitely rigid inclusions. 

Development proceeds along logical lines from propagation of 
plane waves through nonhomogeneous isotropic solid to propaga- 
tion of plane waves through orthotropic material, and finally, to. 
propagation of plane waves through nonhomogeneous, com- 
pletely anisotropic medium. Results of experiments performed 
on rubber, with various amounts of kaolin added, show higher 
velocities of wave propagation than given by classical formula. 

R. P. Felgar, Jr., USA 


Experimental Stress Analysis 
(See also Rev. 161) 


51. Shelson, W., Photo-elastic determination of boundary 
stresses, Vature 170, 4315, 82-83, July 1952. 

A method is described for determining stress at a free boundary 
by using a beam of polarized light projected along a tangent plane 
at the surface. Interference fringes viewed from a position per- 
pendicular to the beam are produced by polarization at the sur- 
face irregularities. Reviewer feels method does not offer great 
advantage for two-dimensional models but might be extremely 
useful in analyzing slices obtained from three-dimensional frozen 


stress models. Thomas J. Dolan, USA 


52. Sugarman, B., Moxley, G. O., and Marshall, I. A., A 
castable polyester resin for photoelastic work, Brit. ./. appl. Phys. 
3, 7, 233-237, July 1952. 

The procedure is described for casting Marco Resin 8.B.26.C 
(Scott Bader Co., Ltd., of London), a polyester resin widely used 
in England for 10°; 
styrene composition gives photoelastic properties comparable to 


three-dimensional photoelasticity. A 


those of Fosterite. Mottle in the resin is reduced by centrifugal 
casting. 

Disadvantages are excessive mottle and time-edge effects de- 
veloped during the freezing eyele. 
and availability of the material in England. 

Milton M. Leven, USA 


These are offset by low price 














12 


53. Vidosic, J. P., Plastics for photoelastic analysis, Proc. 
Soc, erp. Stress Anal. 9, 2, 113-124, 1952. 

Around 1947 to 1949, author attempted to test all transparent 
and translucent plasties then manufactured in the United States, 
and to evaluate their suitability as photoelastic materials. Of 33 
tested, 12 showed desirable characteristics and were given further 
consideration, 

The most significant results are listed in a table which gives 
each of the 12 materials an adjective rating for isoclinic clarity, 
isochromatic patterns, time-edge effect, machinability, machining 
stresses, and annealability. Although author attempted no con- 
clusions as to the best materials, Bakelite BT-61-893 (now desig- 
nated Catalin 61-893) and CR-39 rated high. 

\s author states, the reported work is not as extensive as desira- 
ble. Additional work is needed and should cover materials de- 
veloped since author’s study was initiated. CC. E. Taylor, USA 


54. Leaf, W., Techniques in residual stress analysis, 
Proc. Soc, ¢ rp. Stress Anal. 9, 2. 133 140, 1952. 


55. Ascherman, J. C., Electric strain gage field analysis 

of a foundation structure, Proc. Soc. exp. Stress Anal. 9, 2, 125- 
32, 1952. 

Paper describes strain measurements carried out under severe 
tropical conditions along the inner surface of 5-ft diam, water- 
filled conerete-encased steel cylinders (caissons) which were 
driven approximately 140 ft below water level and formed a rigid 
frame with the superstructure. The investigations involved such 
problems as (a) waterproofing of SR4 strain gages under apprecia- 
ble statie pressure head, and (b) eliminating effect of capacity of 
lead in wire pair on sensitivity of portable strain indicator. 

Waterproofing was successfully achieved by surrounding gages, 
cemented to the inner steel cylinder surface, by a 4-in. OD, '/2-in. 
thiek, }/.-in. high synthetic rubber ring. These rings were firmly 
cemented to the inner steel surface, forming a dam around the 
gage, and then filled with petrosene waterproofing wax. 

The lead-in wire capacity was detected and balanced simul- 
taneously by passing the amplified bridge output through an 
external rectifier-filter circuit, in which the variable capacity was 
adjusted simultaneously to the resistance in the bridge until a 
zero reading was obtained on the microammeter of the external 


circuit. Nicholas Sag, Australia 


Rods, Beams, Shafts, Springs, Cables, etc. 
(See also Revs. 36, 49, 110) 


©56. Pdéschl, T., Elementary theory of strength of materials 
Elementare Festigkeitslehre] 2nd ed., Berlin, Springer-Verlag, 
1952, vii + 244 pp., 159 figs. DM 19.50. 

sook is an excellent presentation of basic topics usually covered 
in strength-of-materials courses with emphasis on a theoretical 
approach to fundamental results rather than on problem-solving. 
Thus, to mention a few topics, the stress equilibrium equations 
are obtained in general, the necessity for the strain compatibility 
equations is discussed, the generalized isotropic Hooke’s law is 
obtained (in a comparatively elementary manner, to be sure), 
and the concept of an elastic energy function is introduced. 

In addition, there are many topics which, in this country, are 
usually reserved for advanced courses in strength of materials, 
such as Castigliano’s theorem, principles of virtual work and 
minimum potential energy, bending of initially curved beams, the 
torsion problem of a circular beam as the solution of the harmonic 
equation, and vibrations of elastic systems, 

Familiar techniques, such as the Mohr’s circle method for 





obtaining plane stresses at a point in any direction, and the area- 
moment and conjugate beam methods for obtaining deflections 
of a beam, are present, but there is the briefest discussion of the 
actual technique, while emphasis is placed on the theory behind 
the techniques. 

There are no problems to be assigned to a class, but there are a 
great number of examples more or Jess completely worked out 
which are used to illustrate the theory. 

The only adverse criticism reviewer can offer is that, in the 
attempt to put so much in so few pages, many topics are covered 
but briefly; but this failing is offset by a long list of references at 
the end, to which an interested student can turn for fuller treat- 
ment of any particular topic. H. J. Weiss, USA 

57. Kachanov, L. M., Stability of the plane form of bend- 
ing beyond the elastic limit (influence of hardening) (in Russian), 
Prikl. Mat. Mekh,. 15, 5, 637-641, Sept./Oct. 1951. 

In the paper reviewed in AMR 4, Rev. 4408, author formulated 
the problem of stability of a rectangular rod in flexure beyond the 
elastic limit and applied it to ideally plastic materials. The 
present paper applies this formulation to materials with linear 
hardening. It is shown that under the limiting condition the 
resulting equations reduce to the ideally plastic and to the elastic 
cases, respectively. 


H. I. Ansoff, USA 


Courtesy of Mathematical Reviews 


58. Kachanov, L. M., Stability of the plane form of bend- 
ing beyond the elastic limit. III. Influence of complex loading 
(in Russian), Prikl. Mat. Mekh. 15, 6, 762-764, Nov./Dec. 1951. 

It is pointed out that the theory of small elastic-plastic deforma- 
tions is not strictly applicable to this problem, since the loading is 
“complex”’ because the stress components do not increase propor- 
tionately to a given parameter. The theory of plastic flow is 
applied and the solution is shown to be essentially in agreement 
with previous solutions by the author obtained by employing the 
former theory [see preceding review; also AMR 4, Rev. 4408; 
Ilyushin, ‘Plasticity’’}. 

Courtesy of Mathematical Reviews 


H. I. Ansoff, USA 


59. Sherman, D. I., and Narodetskii, M. Z., On the torsion 
of some prismatic hollow bodies (in Russian), /nzhener. Sbornik, 
Akad. Nauk SSSR 6, 17-46, 1950. 

Authors consider two prismatic hollow bars with the following 
cross sections: (1) An ellipse with a concentric circular hole, and 
(2) a square with rounded edges with a concentric circular hole. 
In both cases, the bars are twisted by a moment M acting on the 
outside contour. The problems are solved by conformal map- 
ping, which, due to the fact that the cross section is a doubly con- 
nected region, presents considerable difficulty. The method 
employed was developed by Serman [AMR 2, Rev. 1111]. The 
obtained stress function, and hence the expressions for the 
stresses are in a form of complicated series. To make them use- 
ful for practical applications, authors tabulate for both cases up 
to twelve coefficients of the series for several dimension ratios. 
Courtesy of Mathematical Reviews T. Leser, USA 


60. Blokh, V. I., Stresses in plane curved beams bounded 
by two intersecting arcs of circles for several cases of loading (in 
Russian), Inzhener. Shornik, Akad. Nauk SSSR 6, 47-54, 1950.d 

The boundaries of the beam described as in the title are circular 
ares of different, completely arbitrary curvatures. Similar prob- 
lems have been solved before by J. H. Michell [Proc. Lond. math. 
Soc. 32, 35-61, 1901] for a beam bounded by ares of the same 
curvature and one specific case of loading, by H. Neuber [Ing.- 
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Arch. 6, 325-334, 1935] and by P. Fillunger [7 A.M M 10, 218-227, 
1930] fora circular segment. This work is much more general and 
embraces the cases of the previous authors. Five cases of loading 
are considered. (a) Two opposite forces acting in the line of the 
common chord, applied at the ends. (The ends are the inter- 
sections of the bounding ares.) (b) A constant distributed load 
normal to one of the circular boundaries, the ends of the beam sup- 
ported. (c) A constant distributed load normal to one of the cir- 
cular boundaries, one end of the beam fixed. (d) A concentrated 
force normal to the common chord applied at one end, the second 
end fixed. (e) Two couples applied at the ends. The author 
gives ready formulas for the stresses without showing the actual 
solution. He gives, however, a detailed description of how the 
solutions were obtained. He utilizes a modified Airy stress func- 
tion which he calls the moment function. He uses also the 
method of conformal transformation by inversion. 

Courtesy of Mathematical Reviews T. Leser, USA 


61. Malkina, R. L., On the theory of thin-walled curvilinear 
bars (in Russian), Inzhener. Sbornik, Akad. Nauk SSSR 9, 201- 
208, 1951. 

The theory of thin-walled curvilinear bars given by V. Z. 
Viasov {in a chapter added to the Russian edition of S. P. Timo- 
shenko, “The stability of elastic systems,” Gostekhizdat, 1946] 
is an extension of Vlasov’s theory of straight bars (**Thin-walled 
elastic bars,” Gosstrolizdat, 1940]. Vissov assumed that the 
equilibrium equations (the six Kirchhoff equations) and the rela- 
tions between the generalized forces and the displacements for 
straight bars are also valid for curvilinear bars with some small 
corrective terms. He did not justify his assumption. G. J. Dzha- 
nelidze [Prikl. Mat. Mekh. 8, 25-32, 1944] also extended the theory 
of straight bars to curvilinear bars. His method differs somewhat 
from that of Vlasov. The author of this paper, in developing the 
theory of curvilinear bars, follows Dzhanelidze rather than 
Vlasov. She finds also the conditions for which the Kirchhoff 
equilibrium equations are applicable to thin-walled bars. The 
author’s results agree with those of Dzhanelidze, and differ a little 
from those of Vlasov. 

Courtesy of Mathematical Reviews T. Leser, USA 


62. Berman, M. E., On the question of the mechanism of 
the deformation of cylindrical coil springs of circular section with 
small lead angle (in Russian), Dokladi Akad. Nauk SSSR (N.S.) 
82, 5, 689-691, Feb. 1952. 

Author derives a simple approximate formula for the maximum 
shear stress in an axially loaded spring, and shows that it gives 
values intermediate to those of the more complex exact and ap- 


W. W. Soroka, USA 


proximate expressions of Géhner. 


Plates, Disks, Shells, Membranes 
(See also Revs. 46, 77, 78, 82, 102, 121) 


63. Grigor’ev, A. S., On the bending of a round elastic 
plate beyond the elastic limit (in Russian), Prikl. Wat. Wekh. 16, 
1, 111-115, Jan./Feb. 1952. 

Consider a simply supported circular plate exhibiting linear 
hardening and loaded uniformly over a circle concentric with the 
piate. At a eritieal value of the load, plastic deformations will 
first appear at the center on the underside of the plate. The 
paper presents a closed form solution for the elastic part 
and a numerical procedure for determining the plastie region. 
Results of a special experiment are compared with a numerical 
solution and good agreement is found. 


Courtesy of Mathematical Reviews H. I. Ansoff, USA 
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64. Reissner, E., A problem of finite bending of circular 
ring plates, Quart. appl. Math. 10, 2, 167-173, July 1952. 

Author considers the axisymmetrical transverse bending under 
the action of transverse edge forces. Using a system of equations 
for bending of plates, which author has recently given in another 
paper and which is more general than the equations of Kirchhoff 
and von Karman for small finite plate bending, he gives a more 
detailed analysis of the problem. 

Using a as the inner radius and a + bas the outer radius of the 
plate, author shows that the question of whether beam theory and 
plate theory give essentially the same results depends not only on 
the ratio b/a but also on the magnitude of the deflections of the 
plate. Thus if @ is a quantity of the order of magnitude of the 
deflection according to beam theory divided by width 6 of the 
plate, and w is a dimensionless parameter of the form [12(1 — 
y2)]'/2? /ah, where v is Poisson’s ratio and kh the thickness of the 
plate, author finds that beam theory is applicable as long as @yu<< 
1. When gu = O(1), then plate theory must be used, and the 
appropriate equations are those of finite bending. Further, when 
do > 1, a boundary-layer effect is encountered. 

Author states that the results which are obtained may be of 
some direct practical significance in connection with the analysis 
of expansion joints and of corrugated cylindrical shells. 

Sven T. A. Odman, Sweden 


65. Rabotnov, Yu. N., Approximate technical theory of 
elastoplastic shells (in Russian), Prikl. Mat. Mekh. 15, 2, 167-174, 
Mar./Apr. 1951. 

In one direction of curvature there shall be no bending, and in 
the other no force. A “technical” approximation is given, as- 
suming no shear stress and moment of torsion, and that material 
in the plastie region is incompressible. As an approximation, the 
shell is represented by a model of two layers and the connection of 
stress and strain is assumed to be given by the modulus of 
plasticity depending on the deformation as in Ilyushin’s ‘‘Plas- 
ticity” [GITTL, 1948]. Spacing of the layers is chosen so that the 
forces and moments are the same. Examples: Axially symmetric 
deformation of eylindrical shells, pure bending of curved tubes, 
cylindrical shell of medium length (starting from the equilibrium 
and compatibility conditions in Vlasoff’s, “General theory of 
shells” [GITTL, 1949]. In the case of pure bending of curved 
tubes, the conditions of equilibrium are integrated by Fourier 
series, and author demonstrates that, in the elastic case, the solu- 
tion differs little from that of Kd4rmdn. The case of a pipe with 
circumferential pressure is reduced to linear form by the method of 
Galerkin, and the relation between pressure and largest bending 
is given for a strain-hardening according to an exponential law. 
The case of a tube infinitely long in one direction and plastically 
loaded on the one end is also treated. 

H. Schlechtweg, Germany 


06. Nowacki, W., and Turski, St., Application of the Four- 
ier integral to the theory of orthotropic plates (in Polish), Arch. 
mech. stos. 3, 2, 89-97, 1951. 

The question is about deflection of an orthotropic plate, infinite 
in both directions of the Oy axis. The plate lies on infinite straight 
linear supports parallel to Oy, its zones between the supports being 
subjected to a linear load distribution in the direction of Ov, 
symmetrically to the Ox axis. 

Solution is given by the well-known classical method aided by 
Fourier integrals and is not difficult from a mathematical point of 
view. General conception (arbitrary number of supports, ortho- 
tropic materials, ete.), however, makes the paper significant for 
architectural purposes and engineering. 

Treatise is a contribution to the theory of plates and is recom- 


mended to engineers. V. Vodiéka, Czechoslovakia 
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67. Jung, H., Pressure distribution under a circular plate 
on an elastic foundation (in German), /ng.-Arch. 20, 1, 8-12, 1952. 
\ circular plate of radius a and thickness h is placed on a semi- 
Infinite plane, A symmetrical load is applied to the plate so that 
the contact radius of the plate with the plane is @, where a > @ 
~h. Vt is pointed out that this problem, tackled by P. Neményi, 
has not been exactly solved, No reference to papers by I). Bs. 
Holl and others is given. 

134 expressing the displacements of the plate and the semi- 
infinite plane in terms of infinite integrals involving Bessel func- 
thon of order zero, an exact solution is obtained. The case of a 
loud concentrated at the center of the plate is discussed in detail. 
It is found that ata BOK, the plate remains in contact with the 
plane only up to thout one third of its radius, 


B. R. Seth, India 


68. Lewis, S. R., The diffusion of transverse loads in a re- 
inforced circular cylinder with non-rigid frames, Avro. Pes. 
Counc. Lond. curr. Pap. 74, 8 pp., Feb. 1950, published 1952. 

\lethod of W. J. Goodev [.J. roy. aero. Soe., Nov. 1946] is used 
to enleulate shear distribution ina cantilever eireular evlinder re- 
inftoreed by rings when the radially loaded ring has several times 
the stiffness of remaining rings and is well removed from ends. 
Results are pre sented as curves for particular eases, ho attempt 
being made to isolate relevant nondimenstonal design parameters 
as has been done by previous Investigators not mentioned by 
Hoff et al., AMR 2, Rev. 617; 3, Rev. 55]. 


llowever, curves vIVven represent considerable computational 


suthor |See, e.g 


effort and thin sufficiently practicentl range to be of use .o de- 
signers, 

Several incorrect conclusions are drawn. For example, the ring 
stiffness sabe which the ordinary beam theory is adequate does 
het depr nel or on the evlinder radius; and it is not true to sav 
that the beam theory is always adequate at three ring spacings 


from the loaded ring. P. C. Dunne, England 


69. Steele, M. C., Partially plastic thick-walled cylinder 
theory, J. appl. Mech. 19, 2, 135-140, June 1952. 
See AMIR 5. Rev. 672. 


70. Popov, S. M., On the extension of the method of miti- 
gating the stability boundary conditions of rectangular plates 
beyond the elastic limit (in Russian), Prikl. Mat. Mekh. 15, 1, 
103-106, Jan. Feb. 1951. 

The problem is considered in the A. A. Ilvushin [‘*Plasticity,” 
IO4S8! formulation. The boundary conditions of a elamped plate 
are investigated by the E. Trefftz method [ZA MM 15, 6, 1935]. 
Author shows that the eritien! values will be lower than the exaet 
ones. In the ease of a partly clamped plate, the error for various 


shy Wes doe Ss not ¢ Kceed 0.5! he (i. Herrmann, Us \ 


71. Wang, C.-T., and Zuckerberg, H., Investigation of 
stress distribution in rectangular plates with longitudinal stif- 
feners under axial compression after buckling, VACA 7'N 2671, 
61 pp., Apr. 1952. 

Authors investigate postbuekling behavior of longitudinally 
stiffened flat plates compressed in direction of stiffeners. Two 
types of behavior are possible: (1) stiffeners do not distort out 
of original flat plane; and (2) plate and stiffeners bow as a unit. 
Both eases are considered. Deseribing problem in terms of three 
displacements uv, 0, i, gives three simultaneous nonlinear differ- 
ential equations. To solve them, is chosen in a form satisfying 
boundary conditions and containing undetermined parameters. 


Substituting «into two of the equations makes them linear and 


they ean then be solved for w and v in terms of the undeter- 





APPLIED MECHANICS REVIEWS 


mined parameters. Parameters are then determined by a sta- 
tionary energy principle. 

Choice of wis guided by experimental observations, and authors 
Claim their method gives accurate results more easily than do 
other methods. 

Results are compared with experimental data and, assuming 
lateral median fiber stress is zero at edge stiffeners, agreement is 
good. Results are also compared with previous approximate 
analyvtien! results obtained by Dunn. Agreement is not so good. 

I’. S. Shaw, USA 


72. Tsien, H. S., and Cheng, C. M., A similarity law for 
stressing rapidly heated thin-walled cylinders, /. Amer. Rock 
Soc. 22,3, 144-149, 167, May-June 1952. 

Theory is developed of stresses in loaded thin evlinder wit! 
temperature gradient across thickness. Account is taken of tem- 
perature stresses and variation of FH with temperature. “‘quiva- 
lent”? cold evlinder is derived from which stresses in a hot eyvlinder 


may be readily measured experimentally. 


R. N. Arnold, Scotland 


73. Hanita, K., The strergth of thin cylindrical shells sub- 
jected to external impulsive pressure, Jup. Nc?. Rev. 2, 1, 27-48, 
Apr. 1951. 

Investigation was designed to provide information on effects o! 
underwater explosions on submarines. Mffects of free surface of 
water are neglected. Author gives results of a number of experi- 
ments that he conducted on submerged evlindrical shells in vicin- 
itv of underwater blasts. sy reasoning that is partly empirical, 
he relates collapsing pressure of evlindrical shell under impulsiv« 
londing cf) collapsing pressure fol statical londing. 


H. 0... Langhaar; USA 


Buckling Problems 


(See also Revs. 15, 71, 91, 92) 


74. Libove, C., Creep buckling of columns, J. wero. Sci. 19, 
7, 499-467, July 1952. 
See AMR 5, Rev. 2321. 


75. Eringen, A. C., Ripple-type buckling of sandwich 
columns, J. aero. Sct. 19, 6, 409-417, June 1952. 

The problem of local instability of thick sandwich columns hav- 
ing orthotropic cores is treated under two different types of load- 
ing, (a) axial compressive loads acting at the edges of face plates, 
and (b) bending moments acting at the ends of the sandwicl 
column. Tend points of the face plates are assumed to be pinned 
The deflected shape is asymmetric. Numerical ealeulations and 
eurves are made for various types of cores employed ‘n industry 
The results are found to be in good agreement with the experi- 
mental data. The present method is applicable to general end 
conditions and for arbitrary axial and transverse loading. 

From author’s summary hy VI. Botman, Holland 


76. Tyler, C. M., Jr., and Lee, F. Z., Analysis of elastic 
two and three-section short columns, ./. appl. Mech. 19, 2, 225 
226, June 1952. 

By determining the probable maximum fiber stress in’ short 
columns, inaccuracies of shape and application of load are con- 
sidered by introducing an “equivalent eccentricity of loading.” 
Formulas in terms of such eccentricity are developed for two- and 
three-section short columns, giving the bending moments at the 
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ds of each section. Maximum bending moment for each 
tion will then follow from a diagram. 


Sverre Lk. IKindem, Norway 


77. Kumai, T., Elastic stability of the square plate with a 
central circular hole under edge thrust, Rep. Res. Inst. appl. 
Vech., Kyushu Univ. 1, 2, 1-10, Apr. 1952. 

Paper gives theoretical analysis of problem by modifying the 
nown lateral deflection pattern for the uncut plate by means of 

| inverse experimental term whose effects (for small holes) are 
negligible at the square boundary. The additional term is used 
to approximately satisfy the boundary conditions at the circular 
edge. Buckling loads are calculated, using usual energy methods 
for simply supported and clamped-edged_ plates. tesults are 
lower than those of Levy and others [AMR 1, Rev. 1463], but 
‘orrespond well with experimental values obtained by author. 
Optical measurement of curvature of plate near boundary also 
orresponds well with theory, indicating that form of modified de- 
flection pattern has been suitably chosen. 

For clamped-edge plates with holes having diameter greater 
than one third of plate width, the “‘second mode” (having a node 
long the center line of the plate perpendicular to direction of 
ompression) gives lower buckling loads. 


Kenneth I. Griffin, England 


78. Reismann, H., Bending and buckling of an elastically 
restrained circular plate, J. appl. Mech. 19, 2, 167-172, June 1952. 

The boundary of a circular plate is supposed to be elastically 
restrained against rotation according to a linear law, so that the 
slope of the median radius vector is taken proportional to the 
idial moment. Author determines the moments and deflections 
inder a concentrated load at an arbitrary point of application. 
Further, the eritical load for symmetrical buckling of the cireular 
late with uniform radial compressive loads at the boundary is 
lerived from the classical equations. The results are shown in 
some figures with the restraining constant as parameter. 

HI. Neuber, Germany 


79. Lepik, Yu. R., Buckling of plates of a compressible 
material in the plastic range (in Russian), Prikl. Mat. Mekh. 15, 
9, 629-634, Sept. /Oct. 1951. 

The loss of stability of a plate in the plastic state behaving 

cording to the von Mises condition is investigated under the 
following conditions: (1) The body forces are zero, and (2) varia- 
tions in the normal and shear forees are zero. It is shown that, 
during loss of stability, the plate can remain wholly plastic only 
i the material is incompressible. The effect of compressibility on 
he critical stiffness is next estimated. It is shown for six types 
i plate heading that, for vy = 0.3, assumption of incompressibilits 

vids to an error not exceeding 15.5%. 

Courtesy of Mathematical Reviews H. I. Ansoff, USA 


80. Beck, M., The buckling load of a built-in free rod sub- 
jected to tangential end-thrust (in German), ZA MP 3, 3, 225 228, 
Mav 1952. 

\ccording to a general theorem of HL. Ziegler [Zng.-Arch. 20, 
') 56, 1952], this nonconservative stability problem cannot be 

ved by the usual static methods. Investigation of the free 

brations under a tangential end-thrust P? vields the buckling 
oad P. = 20.05a@/1? (@ flexural rigidity, / length of the rod), 
Damping forces are not taken into account; they might diminish 
actual eritical load. 
From author’s summary by Hl. Kauderer, Germany 
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81. Paschoud, M., The Walter Ritz method. Its applica- 
tion to some elementary problems of strength of materials (in 
French), Bull. tech. Suisse Rom. 78, 9, 10; 125-130, 137-145, May 
1952. 

The method generally called Rayleigh-Ritz, referred to in the 
article as the method of Ritz but actually due to Rayleigh in its 
general concept, is applied in the formulation of Galerkin to prob- 
lems of deflections and buckling of beams. This leads to the same 
results obtained by Timoshenko by the use of trigonometric series. 

hdward Saibel, | SA 


82. Haringx, J. A., Instability of thin-walled cylinders 
subjected to internal pressure, Phillips Res. Rep. 7, 2, 112-118, 
Apr. 1952. 

See AMR 4, Rev. 4423. 


83. Reissner, E., Contributions to the problem of struc- 
tural analysis of sandwich-type plates and shells, Sherman bair- 
child Publ. Fund Paper, Inst. aero. Sci. Prepr. 165, “Theory and 
Pract. of Sandw. Constr. in Aircr.,’”? Symposium, 21-48, 1948. 

Author discusses four of his papers on this subject, emphasizing 
the differences between the theory of homogeneous plates ana 
shells and the theory of composite sandwich structures. The tour 
papers are in J. appl. Mech. 12, A68-A77, 1945; AMR 1, Rev. 59; 
2, Rev. 1253; 1, Rev. 1108.) This last paper derives equations for 
finite deflections of sandwich plates and discusses over-all buckling 


of sandwich plates. B. Ik. Gatewood, USA 


Joints and Joining Methods 


84. West, E. G., The welding of non-ferrous metals, New 
York, John Wiley & Sons, Inc., 1951, x 593 pp. $8.50. 

Book aims to present basic information on the application ot 
various welding processes to the nonferrous metals. Development 
of efficient engineering methods of welding nonferrous metals 
commenced in the 1930’s and progressed rapidly during the recent 
war. Book effectively presents latest available information. li- 
troductory chapters provide general treatment ot fundamental 
aspects of welding, such as weldabilitv of nonferrous metals; 
physical, mechanieal, chemical, and metallurgical properties ot 
materials important in welding; and a summary of equipment 
and techniques for fusion-welding, resistance-welding, and pres- 
sure-welding processes. Individual chapters present thorough 
discussion of Vvarlous welding processes for aluminum, Maghe- 
sium, copper, mickel, lead, and = zine alloys, high-melting-point 
metals, and precious metals. Book is an up-to-date source of in- 
formation on both theory and practice of commercially im 
portant processes lor welding nonterrous metals An exeellent 
bibliography of recent worldwide literature on. this subject is 
provided. Reviewer highly recommends book for welding engi- 
neers, instructors, designers, metallurgists, and welding opera- 


tors, .. ee Winsor, USA 


85. Wells, A. A., Heat flow in welding, Weld. Pes. Suppl 
31, 5, 263s—-267s, Mav 1952. 

It Is probably hot generally realized that the solution for the 
hent dissipation by conduction from a moving pomt souree on 
an infinite sheet, first given by Roberts in 1923, but usually asso- 
ciated with Rosenthal, may be used to calculate quite accurately 
the average melted width in single-run butt welds in any material. 
A comparison is given with experiments conducted with steel by 
Jackson and Shrubsall, using automatic welding heads. The total 


heat supplied to make the weld is shown to fall ass mptotically to 
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twice that necessary to melt the weld nugget by itself, aus the 
welding rate of heat input for unit thickness is raised indefinitely. 

The Rosenthal solution also predicts the shape of the molten 
pool behind the heat source, hence the shape of the weld ripples. 
The inverse of this relation enables the approximate heat input 
and welding speed to be recognized by inspection of the weld 
ripples at any time after the weld has taken place. A long ripple 
lag denotes a high heat-input weld, and vice versa. 

From author’s summary by Walter Hitsehfeld, Canada 


Structures 
(See also Revs. 55, 122, 299) 


86. Csonka, P., Contribution to the simplification of the 
Hardy Cross method (in Freneh), Tech. mod. Constr. 7, 3, 85-90, 
Mar. 1952. 

By considering simultaneous lateral displacement and rotations 
of the joints on the same beam of « multistoried frame structure, 
author improves convergence of Hardy Cross method. Several 
examples illustrate new method. W. T. Koiter, Holland 

87. Markland, E., The analysis of continuous ridged portal 
frames, Struct. Engr. 30, 5, 101-108, May 1952. 

Author develops by relaxation methods a procedure for investi- 
gating multiple portal frames. Procedure shown applies espe- 
cially to eases with symmetrical roof members in individual bays. 
Working constants for cases considered have been developed by 
slope deflection or column analogy, as required. Excellent tabular 
form is shown for operations table, thus simplifying and systema- 
(izing computation procedures. Process for cases shown con- 
verges rapidly, but reviewer hesitates to say this always would be 
true. Designers of rigid continuous structures will find method of 
F. L. Castleman, Jr., USA 


interest and value. 
88. Tezner, P. M., Computation of continuous bridge 

structures, (iv. Engng. Lond. 47, 551, 383-386, May 1952. 
Author, using application of method of fixed points, develops 
critical loading positions by mathematical methods for con- 
tinuous bridge structures. Methods shown replace the use of in- 
fluence lines but are limited to simple loading arrangements and 
conditions. As indicated, schemes comprising variable axle loads 
at random wheel bases do not lend themselves to mathematical 
treatment, and recourse in such cases for important structures 
must be made to influence lines. Bibliography fails to mention 

Paper no. 1598 (Oct. 1925), Trans. Amer. Soc. civ. Engrs. 
F. L. Castleman, Jr., USA 


89. Sievers, H., Analysis of bearing banks and foundation 
stones of bridge pillars (in German), Bauingenieur 27, 6, 209-213, 
June 1952. 

Based on F. Bleich’s solution for a rectangular slab loaded in its 
plane with forces acting on opposite edges, author develops an 
approximate method. Results check with Bleich’s exact solution 
and with those obtained by photoelasticity. Article is of prac- 
tical interest, as methods usually applied are unsatisfactory. 

E. Rathgeb, Argentina 


00. Wausleben, F., Analysis of curved steel bridges of 
torque-resisting cross sections (in German), Stahlbau 21, 4, 53-56, 
Apr. 1952. 

Author extends the analysis of curved bridges to the case in 
which the cross section has significant resistance to twisting and 
warping. Starting with a singly redundant “base strueture’’ con- 
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sisting of a single circular are whose ends resist twisting but not 
bending moments, the redundant bending moments at the sup- 
ports are found from the equations of continuity of the slopes. 
In developing expressions for these slopes by means of the prin- 
ciple of virtual work, author includes only the bending terms. 
Since no numerical examples are given in order to justify the 
omission of the additional terms, reviewer believes that the results 
obtained may require corrections of significant magnitude. 
E. F. Masur, USA 


91. Kuhn, P., Peterson, J. P., and Levin, L. R., A summary 
of diagonal tension. Part I—methods of analysis, NACA TN 
2661, 131 pp., May 1952. 

This comprehensive report gives formulas and charts, based on 
the best available theoretical and experimental work, for the de- 
sign of diagonal-tension beams for aircraft use. Earlier work is 
reviewed extensively and described in sufficient detail to clearly 
indicate the basis on which the methods rest, their reliability, and 
accuracy. For routine application, all the formulas and graphs 
necessary for practical use are collected in two sections, one deal- 
ing with plane webs and one with curved webs. 

The report starts with a clear description of the manner in 
which load is carried by ‘diagonal tension” after the web has 
buckled. The function of the uprights in counteracting the tend- 
ency of the web to draw the flanges together as well as the see- 
ondary stresses which develop in the flanges are discussed. The 
engineering theory of incomplete diagonal tension, in which part 
of the load is carried by diagonal tension and part by conventional 
shear, is then presented. Considerations entering into the choice 
of formulas for computing upright stresses, buckling stresses for 
the web, failure of the web, failure of the upright by column action 
or forced crippling, etc., are reviewed. 

Formulas and graphs for strength analysis are then set forth. 
For flat web beams, these cover determination of the effective 
area of upright, critical shear stress, diagonal tension factor, angle 
of diagonal tension, web-to-flange rivets, upright-to-flange rivets, 
upright-to-web rivets, effective shear modulus, and secondary 
stresses in flanges—to mention a few specific items. In the case of 
curved-web systems like fuselages under torsional loading, addi- 
tional particulars such as bending moments in stringers and 
floating rings are included. 

Five numerical examples serve as a guide in applying the 
methods presented. These include all the major areas of applica- 
tion. 

This report is highly recommended for use in the design of ten- 
sion-field beams. It should be of value to beginners because of the 
thoroughness of the presentation and to advanced designers be- 
cause it contains detailed discussions of accuracy and reliability of 
design metheds and a critical review of earlier work. 

Samuel Levy, USA 


©92. Schapitz, E., Theory of strength of materials for light 
structures {Festigkeitslehre fiir den Leichtbau], Dusseldorf, Deut. 
Ing.-Verlag, 1951, xii + 259 pp. 

The postwar lack of demand for German aircraft has led author 
to revise his earlier book on aircraft structures for application to 
related fields, such as the design of railway cars. Since, however, 
only aireraft structures force an extreme degree of weight-saving 
and refinement of calculation, only they illustrate the strength 
problems of light structures in complete form. Book is, there- 
fore, devoted to aircraft (!), although topics are said to be 
selected with a view to advantageous applications to other struc- 
tures which are occasionally discussed; and it will probably be of 
most interest to engineers in that field. 

The main sections of the text are: (1) Stability conditions; (2) 
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behavior of plates and shells with buckled sheet; (3) elementary 
theory of stiffened cylindrical and conical shells; (4) stresses 
around discontinuities. There is also a chapter on basic relations 
covering principal stresses, Mohr’s circle, elements of bending of 
plates and of shell theory, and twisting of open and closed sec- 
tions. The book covers such topics as orthotropic plate-and-shell 
theory (but not sandwich construction); the concepts of effective 
width and tension field, including curved-sheet applications and 
cases of combined stresses; and multicell box beams. Re- 
viewer was interested to learn that German aircraft are designed 
with factors of safety of 1.35 against yield and 1.80 against ulti- 
mate as compared with the American 1.15 (or 1.0) and 1.5. 

The book is intended for practicing engineers and students but 
is at a higher level than American aircraft-structures texts with 
which reviewer is familiar, being more comparable to Timo- 
shenko’s series of books. A firm basis in theory is established and 
insisted on for all topics. There is a thorough index. 

teviewer believes that, although book has considerable worth, 
author’s heart was not in “related applications,” treatment of 
which seems perfunctory. For example, a more complete dis- 
cussion of local buckling in thin-walled compression members 
appears desirable in a book introducing sheet-metal structures to 
engineers unfamiliar with the accompanying problems. 


A. D. Topping, USA 


93. Hall, A. H., A simplified theory of swept wing deforma- 
tion, .\at. aero. Establ. Canad, LR-28, 28 pp., 15 figs., June 1952. 

The theory developed here assumes that the effeet of changes 
in the direction of principal strains can be represented by a com- 
plementary shearing action along the locus of section shear cen- 
ters, with the distribution of the shearing action approximated 
by a simple polynomial with constant coefficients; the latter are 
then determined by the principle of least work. A high degree of 
simplification in the analytic procedure, and an effective means 
for simplifying the general deformation analysis of swept wings are 
claimed for the theory. 

Tests on eleven cellulose acetate models, covering sweep angles 
from 15 to + 60° in 15° increments, substantiate the theory. 
Comparison with the results of Martin and Gursahaney are pre- 


dicted almost exactly. F. K. Teichmann, USA 


94. Blinkhorn, J. W., Aircraft landing gear: Ground- 
loads when spinning-up the wheels at touch-down, Aero. Res. 
Counc. Lond. Rep. Mem. 2588, 5 pp., 2 tables, 7 figs., June 1948, 
published 1952. 

The investigation covers all combinations of landing speed, 
coefficient of friction between the tire and the ground, and harsh- 
ness of landing, for any type of pneumatic tire and wheel unit. 
Particular attention has been given to landing speeds between 
50 and 150 mph, coefficients of friction from 0 to 2.0, and Jand- 
ings giving vertical wheel accelerations of 1g, 2g, 39, 4g. 

It was found that, for any landing, the vertical reaction at any 
wheel which has just finished spinning-up increases with increase 
in the moment of inertia of the wheel and tire unit and the land- 
ing speed, and decreases with increase in the free tire radius, the 
aircraft weight, the time to reach the maximum vertical wheel 
reaction, and the coefficient of friction between the tire and the 
ground. It should be noted, of course, that there is a relation 
between the moment of inertia, the free tire radius, and the air- 
cralt weight—in general, the free tire radius and the moment of 
inertia will increase with aircraft weight. 

For any wheel and tire unit, it is shown that there are various 
combinations of landing speed and coefficient of friction which 
will cause the wheel spinning-up to cease just at the same instant 
as the maximum vertical wheel reaction is reached, and, except 
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ior very gentle landings, the maximum value of w.required is 


usually much less than 1.0. From author’s summary) 

95. Heyman, J., The limit design of a transversely loaded 
square grid, J. appl. Mech. 19, 2, 153-158, June 1952. 

Paper concerns the limit design of latticed grids transversely 
loaded at the joints. This type of loading induces bending and 
twisting moments and shear; however, shear forces are assumed 
unimportant. A series of simple grids are investigated as a 
means of approaching the general problem. 
solving problems is as follows: 
load is obtained by equating the internal and external work. (2) 
A lower bound for the collapse load is obtained by statical 
methods. (3) Yield hinges are inserted at points within the grid. 
(4) Arbitrary deflections are assigned to the joints of the grid and 
corresponding angle changes determined. (5) Out-of-balance 


The procedure in 
(1) An upper bound on the collapse 


forces necessary to produce the assumed deflections are com- 
puted. 
upper bound for the collapse load. 
made at any time that it is suspected that the upper bound is a 
C. B. Matthews, USA 


(6) Adjustment of deflections and calculation of a new 
A statical analysis can be 


good estimate of the collapse load. 


96. Lee, E. H., On the significance of the limit load 
theorems for an elastic-plastic body, Phil. Mag. (7) 43, 340, 549 
560, May 1952. 

The limit load theorems of Drucker, Greenberg, and Prager 
(1951) for an elastic-plastic material flowing under constant sur- 
face tractions are contrasted with the theory of the yield of a 
plastic-rigid body (Hill, 1951). 
bly be expected to be satisfactory when plastic strains large in 


Plastic-rigid theory can reasona- 


comparison with elastic strains have occurred. The limit load for 
an elastic-plastic body is, in general, reached or closely approached 
while strains throughout are of the order of elastic strains, and, at 
this stage, the limit load theorems can be applied. Examples 
are cited to show that if plastic-rigid analysis is adopted, and 
strains large compared with elastic strains must be attained, the 
influence of boundary motion may invalidate application of the 
vield limit theory in circumstances when the limit load theorems 
for an elastic-plastic material provide significant results. 

It is shown that the uniqueness and variational theorems, ap- 
plicable to a plastic-rigid material at vield, apply to an elastic- 
plastic material at the limit load, thus permitting stress distribu- 
tions in an elastic-plastic body to be determined on the basis of 
plastic-rigid theory. Examples are cited. 

From author’s summary by D. C. Drucker, USA 


97. Hill, R., Comments on Dr. Lee’s paper, Phil. Mag. 43, 
340, 560-561, May 1952. 

This short comment by Dr. Hill is summarized in his opening 
paragraph: ‘Dr. Lee claims that the so-called plastic-elastic limit 
theorems of Prager and co-workers are essentially different from 
my theorems relating to the yield point of a plastic-rigid body, 
and that they have a greater practical value. My view is that the 
theorems are formally identical and give exactly the same re- 
sults.”” Reviewer is sure that a careful reading of all the work 
quoted will substantiate Dr. Lee’s position without detracting in 
any way from the remarkable contributions of Dr. Hill to the 


mathematical theory of plasticity. D. C. Drucker, USA 


98. Hunter, L. E., The design of timber and steel form- 
work for concrete, Civ. Engng. Lond. 46, 473; 538, 543, 546, 547, 
549, 550; 246-247, 686-690, 936-937, 57-59, 222-224, 313-314; 
Apr., Sept., Dee. 1951; Jan., Mar., Apr. 1952. 

Basic aspects for the detailed design of formwork are presented 
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under the headings of timber in bending and compression, circu- 
lar structures, chimneys, domed roofs, barrel-vault roofs, bridges 
(eulverts; slab, beam and slib, framed, arehed, and miscell:ane- 
ous-type bridges : 

The paper is well dlustrated. Consideration is given to erection 


and dismantling problems ki. G. Stern, USA 


99. Segura Godoy, J. A., and Gonzalez Dogliotti, J. A., 
Calculation of members of reinforced concrete for limit failure (in 
Spanish), Ciene. y Téen. 118, 597, 89-110, Maur. 1952. 

Authors analyze different types of failure which, in structural 
elements of reinforced concrete, may be due either to surpassing 
resistance of materials or to intolerable deformations. Depending 
on its structural function, any element will have to be designed so 
as to comply with that funetion at a certain risk. Fhe coefficient 
of safety is to be selected, based on a statistical study of series of 
equal elements. 

Although article undoubtedly has theoretical value, it is not 
quite clear how its conclusions can be applied constructively to the 
practical design of reinforeed-concrete structural elements, which 


varv so widely Mekharat Rathgeb, Argentina 


100. Schwarz, R., Stability of tension cords of prestressed 
trussed reinforced-concrete beams during prestressing (in (ver- 
man), Bauwingenteur 27, 5, 1638-167, May 1952. 

To span large openings such as those over the doors of airplane 
hangars, trussed reinforeed-conerete beams are prestressed by 
jacking up the beam at several points along its length. Jacks are 
placed between the beam and the vertical columns connecting the 
beam with the suspended tension cord, and a predetermined reac- 
tion is jacked in. There is a danger that the tension cord might 
bend out of the vertical plane of the trussed beam. Author pre- 
sents an exact and an approximate solution of this problem and 


compares the solutions for two different structures, 


I. M. Viest, USA 


101. Hognestad, E., What do we know about diagonal ten- 
sion and web reinforcement in concrete? (iv. Jl. Engng. Erp. 
Sta. Cire. Ser, no. 64, 47 pp., Mar. 1952. 

Paper summarizes development of basic concepts relating to 
behavior o) reinforeed-conerete members in shear, Differences 
between European practice (mainly influenced by German re- 
search) and American are pointed out. The reasons for these 
differences are partly historical sand partly economic. — Prof, 
Moerseh in Germany presented and successively maintained the 
iden that structural members must never be weaker in shear than 
in bending. The relatively high cost of materials compared to 
labor in Europe means that maximum economy is generally 
synonymous with minimum quantity of material. Conse- 
quently, European specifications require that when web reinfore- 
ing is needed it should consist mainly of bent-up bars and should 
he proportioned to resist the fotal shear. In America, of course, 
the high cost of labor encourages stundardization of pieces anda 
minimum of special work. The writer concludes that there is no 
present justification for the adoption of American practice in 
europe. Tle believes, however, that American designers should 
vive serious consideration to the adoption of more strict specifica- 
tions for web reinforcing. This is because present methods some- 
times result in shearing strength inferior to bending strength. 
This is not nece ssarily undesirable, but becomes so in connection 
with ultimate design methods and in any situation where ability 
to absorb energy before failure is important, as in design for blast 


ML. P. White, USA 


ol earthquake loads. 
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102. Steinman, G., and Garcia Monge, F., Calculation of 
plates by means of the theory of failure lines (in Spanish), /ns¢. 
teen. Constr. Cem. Publ. 106, 54 pp., Jan. 1951. 

Authors explain how the classic methods of designing structures 
in reinforeed concrete on the basis of theory of elasticity are in- 
adequate to determine the safety factor. Principles of theory of 
failure lines originated by Johansen are discussed and compared 
with test results of Guerrin, Saliger, Jaeger for concrete slabs 
partially or fully supported along circumference. Linear and con- 
centrated (column) supports are considered. Simplified deter- 
mination of failure lines for some cases is presented. 


J.J. Polivka, USA 


103. Umemura, H., Plastic deformation and _ ultimate 
strength of reinforced concrete beams, Jup. Sci. Rev. 2, 2, 129 
138, Aug. 1951. 

One more theory is given for the ultimate strength of rein- 
forced-concrete beams with single or double reinforcement. Stee] 
is assumed as ideal elastoplastic, and exponential form is as- 
sumed for the stress-strain curve of the concrete, which shows a 
drop in stress with strains larger than chose corresponding to 
maximum strength. Tensile strength of conerete is neglected, 
Attempt is made to make allowance for long-time vs. short-time 
loading in principle only, without sufficient empirical data to base 
constants on. In addition to expressions for strength, formulas 
are given for curvatures throughout the entire load range, thus 
enabling computation of deflections. The latter are not shown 
in detail and are probably possible only by cumbersome numerical 
integration. Curvature expression is based on cracked section. 
Deflections computed from it are likely to be misleading since un- 
cracked concrete In tension zone between cracks reduces deflec- 
tions as compared with those computed on assumption of con- 
erete tension streneth neglected throughout. 


(;. Winter, USA 


104. Larnach, W. J., Changes in bond strength caused by 
re-vibration of concrete and the vibration of reinforcement, Mug. 
Concer. Res. no. 10, 17-21, July 1952. 

$y means of pull-out tests, the effects of (1) re-vibration of 
partially set concrete in which reinforcement is located, (2) the 
application of vibration directly to the reinforcement during con- 
crete placement, and (3) the direct vibration of bars protruding 
from partially set concrete are studied. The results indicate that 
treatments (2) and (3) have little effeet, and that treatment (1 
may result ina decrease of about 30°, in the average bond stress 
for the horizontal reinforcement used, 

From author’s summary 


105. Kerkhoven, R. E., The design of flexible pavements 
(in Dutch), Ingenteur 64, 26, B.89-B.95, June 1952. 

It is demonstrated that the application of the CBR-method, 
which is based on extensive empirical data, is also acceptable from 
a theoretical point of view. This is done by pointing out that the 
CBR value may be conceived as a “deformation modulus” and 
that there is a correlation between the vertical stress distributior 
and the trend of the CBR curves. 

Furthermore, the following design formula is developed, which 
describes the trend of the CBR curves: z = r [q(0.1 + 0.07 log 
n)/CBR — 1]'°; zis total thickness in inches of pavement to be 
built on a laver with a given CBR-value; r radius of contact area 
in inches; q tire pressure in Ib/sq in.; m number of load repeti- 
tions (coverages); CBR = CBR-value. It is thus not onls 
possible to calculate the required thickness in an easy way for any 
combination of the last-mentioned four factors, but it ean also be 
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ascertained what corrections have to be applied to the thickness 
according to the CBR-method, if other values for traffic intensity 
and tire pressure must be used than those assumed in this method. 
\ few examples illustrate the use of the design formula. 

From author’s summary 


©1060. Ives, H. C., and Kissam, P., Highway curves, 4th ed., 
New York, John Wiley & Sons, Inc.; London, Chapman & Hall, 
Ltd., 1952, xvii + 389 pp. $7. 

Phis improved and enlarged edition contains chapters on up-to- 
te methods of highway surveys and an extended treatment of 
ertical curves, sight distances, widening, and interchanges. 
Povether with a complete set of tables, book contains essentially 
the same material as that presented in courses on route surveys, 
[se asa textbook, however, would be handicapped by the absence 
of problems. The theoretical spiral enthusiasts may not like the 
The book is a good practical 
Smirnoff, USA 


substitution o: Searles’ spiral. 
reference for highway alignments. ML.. V. 


107. Ooykaas, G. A. P., Discontinuity in prestressed con- 
crete pipes, Mag. Concer. Res. no. 9, 131-1388, Mar. 1952, 

An analysis is made of the stresses which may act at the ex- 

emities of prestressed concrete pipes, where the prestressed pipe 
vall changes Into the nonprestressed ends. 

From author’s summary by Myle J. Holley, Jr, USA 

108. Guyon, Y., Some problems in the design of statically 
indeterminate structures of prestressed concrete (in I rench), 
Ingenicur 64, 21, 23; Bt. 29-Bt. 35, Bt. 37-Bt. 42; May, June 
1952 

Author deals first with the properties of the pressure line which 
- defined as the line connecting points located in cach cross sec- 
tion ata distance H = M/F from the centroidal axis, where F is 
the prestressing force in the cable, and M is the moment caused by 
the force F and by the reactions of the continuous beam resulting 
from prestressing alone. It is pointed out that the pressure line 
does not coincide with the cable, which presents a major difficulty 
in the design of statically indeterminate structures of prestressed 
concrete. 

After setting certain rules for finding the pressure line, author 
discusses varlous methods of determining the shape of the in- 
dividual cables. If it 
positive moments with the same cable, either the cable must be 


is desired to cover both the negative and 

urved or the cross section must vary. Frequently, the structures 

ire prestressed with straight cables for the positive moments and 

with curved cables placed individually over each support, so- 
led cup cables, for the negative moment. This last method is 

( specially suitable for a continuous beam built up of individually 
ist SImple-span beams. 

It is pointed out that appreciable economy may be achieved if 
spans of different lengths are used. The economy is small with 
ight beams, considerable with heavy beams and portal frames. 
\ number of other advantages of statically indeterminate strue- 
tures are discussed. A discussion of the friction in curved cables 
oncludes the paper. 

Numerous pictures and drawings of existing structures illus- 
ate the various points of the author. I. M. Viest, USA 

109. Guyon, Y., A theoretical treatment of continuity in 
prestressed concrete, stat. 


struct., Cem. Coner. Assn., London, 15 pp., 1951. 


Symp. prestress. coner. indeter, 

Paper deals with location of prestressing cable in statically in- 
determinate structures. Development of theory starts with con- 
uous beams and ends with portal frames. 


From author’s summary by R. Quintal, Canada 
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110. Pestel, E., Deflection of structures under moving load 
(in German), [ng.-Arch. 19, 6, 378-383, 1951. 
The ease treated is that of a point mass and oscillatory force 


l 


moving over a slightly curved beam. The mass is assumed kept 


In contact with the beam. Acceleration of the mass is consider dl, 
but only transverse motion of beam is taken into xecount.  De- 
flection is expressed as an infinite sum of products ot a time fune- 
tion and a shape function, the latter given by the natural modes ot 
the beam without the mass. An iteration process 1s proposed for 
each chosen position of the mass. The mass itself is replaced by a 

It is stated that the first three 


terms of the product series are always sufficient unless the fre- 


force for which a formula is given. 


queney of pulsating force coincides with a higher natural fre- 
queney. D.C. Drucker, USA 

lll. Pian, T. H. H., and Siddall, J. N., Prediction of 
stresses in a structure under an arbitrary dynamic loading, /’roc. 
Soc. exp. Stress Anal. 9, 2, 1-12, 1952. 

Instead of by direct calculation, the transient stresses ino an 
elastic structure may be predicted from the responses to harmoni- 
cally oscillating forces. The response lactors are determined by 
applying an oscillating load at the same point and in the same di- 
rection as the arbitrary dy namie load. Vibration-decay records 
are used to establish the damping constants. As an example ae 
cantilever box-beam with concentrated masses was excited by an 
clectromagnetic shaker and the stresses were recorded from wire- 
As all modes with a re- 


sponse less than 10°, of the fundamental were ignored, only the 


resistance strain gages on spar flanges. 
first bending and first torsion mode proved to be significant 
From the measured data, the response of the beam to a suddenly 
released load was caleulated and proved to be in fair agreement 


with the real behavior. R. G. Boiten, Holland 


Rheology (Plastic, Viscoplastic Flow) 


(See also Revs. 15, 65, 96, 97, 123, 140, 141, 144, 148, 149, 151, 157, 
171, 257, 299) 


112. Epprecht, W., X-ray diffraction study of creep phe- 
nomena (in German), Schweiz. Arch. 18, 1, 10-21, Jan. 1952. 

Back-reflection diagrams with Cr-radiation were made using 
specimens of Cr-Ni alloy and two alloys of the Cr-Ni stainless 
variety, subjected to high-temperature (650-700-750C ) rupture 
tests of various duration, ranging from a few minutes to over 2000 
hours. Visual inspection of the diagrams disclosed two conflict- 
(1) Recovery and reerystallization marked by in- 


creasing sharpness and spottiness of the lines; (2) 


Ing processes: 
cold-working 
evidenced by increasing broadness and peripheral extension of the 
diffraction spots. The predominance of one or the other process 
depended on (a) the nature and initial treatment of the material, 
(b) temperature and time to fracture, and (ec) the stage ol creep 
(transient, steady-state, or accelerated). The x-rav evidence 
points toward slip phenomenon similar to that found in ordinary 
plastic deformation. This is claimed to be substantiated by 
visual inspection of slip lines on fractured specimens (no details), 
X-ray examination of creep in grains large enough to vield single 
crystal Laue diagrams confirmed the dependence on orientation 
Author concludes 
In the 
more or less steady-state creep a balance appears to be reached 
Author believes that 
the third accelerated stage preceding fracture involves a new 


expected from an ordinary slip phenomenon. 
that cold-working predominates in the transient creep. 


between cold-working and recrystallization. 


mechanism because of the increasing diffusiveness and loss of in- 
tensity of the x-ray diagrams. Recent work in which more pre- 


cise methods were used indicates that no loss of the integrated in- 
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tensity exists at high reflection angles in highly cold-worked ma- 
terials [Warren, B. F., and Averbach, B. L., J. appl. Phys. 21, p. 
595, 1950]. Therefore, the phenomenon observed by author may 
be purely apparent. D. Rosenthal, USA 

113. Larson, F. R., and Miller, J., A time-temperature re- 
lationship for rupture and creep stresses, Trans. ASME 74, 5, 
765-771, July 1952. 

see AMR 5, Rev. 1391. 


114. Doolittle, A. K., Studies in Newtonian flow. IV. 
Viscosity vs. molecular weight in liquids; Viscosity vs. con- 
centration in polymer solutions, J. appl. Phys. 23, 4, 418-426, 
Apr. 1952, 

The relation between viscosity, relative free-space, and molecu- 
lar weight advanced in the previous paper [AMR 5, Rev. 2076] 
does not lend itself to consideration of a variety of chemical fami- 
lies because, due to lack of data over a suthcient temperature 
range and ignorance of the influence of association, it is not possi- 
ble to determine the specific volume at absolute zero and, with it, 
the relative free-space. Therefore, author foregoes the reproduc- 
tion of dependence of viscosity upon temperature, and restricts 
himself to the search of an approximate relation between vis- 
cosity and molecular weight at constant temperature. He pro- 
poses following equation: In n,  @ exp [—B/m'/4] + ¥ (m is 
molecular weight, a, 8, y = const). By choice of proper values 
for the constants, he is able to represent the observed viscosities 
not only of n-paraffins, but also of other chemical families without 
too great deviations, 

The same relation may be applied to mixtures exhibiting New- 
tonian flow if m has been substituted by an appropriate weighted- 
average M, = Znjm,?*!/Xnym? (n; number of molecules of 
member 7, mz, molecular weight of member 7, p const) of the 
molecular weight of the members contained in the mixture. The 
value of p lies between one and zero. The closer the molecular 
weights of the components are to each other, the nearer p ap- 
proaches zero. 

Then author, proceeding from the concept that, also in case of 
non-Newtonian fluids, the Newtonian flow is the fundamental 
effect which is superimposed by some anomalous effects, proves 
the application of the above-mentioned relation on resin solutions 
and finds that the measured viscosity values are represented by it 
very well. Author’s concept is incorrect in reviewer’s opinion; 
at best, it comes true for very dilute solutions. The applicability 
of the above relation is caused only by its adaptability as the re- 
sult of the four constants. In two limit cases, p ~ 1 and p ~ 0, 
the relation may be transformed into one between viscosity and 
concentration: In 9, = a@exp [—B/(m + ke)'/4] + y (m molecular 
weight of the solute, 1M molecular weight of the solvent, p ~ 1: k 
= M — m,c = weight of solute/weight of solution, p ~ 0: k = 
(M — m)/(M/m)'!-?, ¢ = weight of solute/weight of solvent). 
Though author himself affirms that all mentioned relations are 
‘approximation functions that do not have explicit physical sig- 
nificance,’ he announces a paper which will contain theoretical 
implications of these relations. Ulrich Rost, Germany 

115. Joly, M., The non-Newtonian surface viscosity (in 
German), Kolloid Z. 126, 1, 35-51, Apr. 1952. 

It is shown how the two-dimensional viscosity of monomolecu- 
lar films can be determined by methods entirely analogous to 
those in use in ordinary (three-dimensional) viscometry, namely, 
(1) flow through a canal caused by different concentration at both 
ends (analogy to capillary); (2) damping of torsional oscillations; 
(3) rotation of ring within concentric stationary ring (analogy to 
Couette). The monomolecular film moves together with a water 
laver to which it is firmly anchored, and the joint resistance is 
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measured. This is equal to the product of the viscosities of the 
monomolecular layer and of the water layer separately. It is 
found that viscosity may depend on velocity gradient and time of 
flow. This is termed non-Newtonian behavior. (Reviewer would 
suggest that the dependence on time indicates elasticity.) It is 
shown how the structure of surface films is connected with their 
rheological properties and how it changes with flow. 
M. Reiner, Israel 


116. Fromm, H., Shear-elasticity of liquids (in German), 
Technik 7, 3, 125-126, Mar. 1952. 

Paper is a descriptive introduction to the one reviewed in AMR 
5, Rev. 3096. Author discusses the formal analogy between elas- 
tic solids and viscous liquids [AMR 5, Rev. 1972], and points out 
the limitations of the analogy [AMR 3, Rev. 2377]. He reviews 
briefly some of the important contributions of the German school 
in the field of elastico viscosity, and several basic concepts are 
carefully defined. V. G. Szebehely, USA 


117. Barrett, C. S., Imperfections from transformation 
and deformation, ‘Imperfections in nearly perfect crystals,” New 
York, John Wiley & Sons, 1952, 97-125. $7.50. 

Stacking faults (twin faults) can be detected and analyzed by 
diffraction patterns made with polyerystalline metals oscillating 
through small angles; line-broadening in powder patterns can 
also be used, though less reliably. 

Plastic deformation causes faulting in certain Cu-Si, Au-Cd, 
Ag-Sn, and Ag-Sb alloys, and perhaps also in Cu-Zn alloys (pos- 
sibly also in Cu and Ag at low termperatures), but not in Al or Al 
alloy “‘248-T.” Faulting can be expected when glide on slip 
planes can rearrange the structure into a new stable or metastable 
phase of lower free energy. The faulting that accompanies trans- 
formation in Co, Li, and Li-Mg is ascribed to the strains of the 
martensitic-type transformation. 

Other distortions connected with plastic flow are (1) elastically 
bent glide lamellae, (2) local distortion around slip bands, (3) rota- 
tional slip (swivelling), (4) deformation bands (including kink 
bands), (5) deformation twins, (6) martensitic transformation, (7) 
grain-boundary and subboundary flow, and (8) strain gradients 


near grain boundaries. From author’s summary 


118. Welch, W. P., and Cametti, B., Hysteresis of shaft 
materials in torsion, Trans. ASME 74, 5, 753-763, July 1952. 

Static hysteresis and room-temperature creep tests were made 
on l-in. diam X 26-in. long solid cylindrical specimens of SAE 
1015, SAE 4140, K Monel, and Inconel X for purpose of evaluat- 
ing errors in a torque-weighing shaft. Specimen was loaded in 
torsion by a dead-weight system, and angular deflections were 
measured by a micrometer screw arrangement having 2. sensitivity 
of 0.002% of full load deflection. Results are given as difference 
between unloading and loading deflections at a given stress divided 
by maximum deflection during cycle. In most tests, the maxi- 
mum value of this difference occurred at !/; maximum stress of 
the cycle. Effects of various cycles of loading-unloading and re- 
versed loading were studied as well as effect of creep on subsequent 
hysteresis tests. Results show low hysteresis (0.03%) in SAE 4140 
up to 24,000 psi for unidirectional loading, but much larger 
(0.42%) for reversed loading. Strain history was found to be an 
important factor, although steady values were reached in 4-5 
cycles of loading. On first cycle, hysteresis was as much as 5 
times the stabilized value. K Monel and Inconel X showed very 
low hysteresis (0.01°%) even for reversed loading. 

D. E. Hudson, USA 
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119. Lomer, W. M., A dislocation reaction in the face- 
centered cubic lattice, Phil. Mag. (7) 42, 334, 1327-1331, Nov. 
1951. 

Author shows that dislocations on two intersecting slip planes 
nay combine to form a sessile dislocation. These new dislocations 
may be unable to move and consequently cause work-hardening 
effects in the crystal. H. H. Hilton, USA 


120. Shapiro, G. S., Elastic-plastic equilibrium of a wedge 
and discontinuous solutions in the theory of plasticity (in Rus- 
sian), Prikl. Mat. Mekh. 16, 1, 101-106, Jan./Feb. 1952. 

The statically determinate problem of a wedge is solved for 
regimes of elastic-plastic stress distributions. In limiting cases, 
the solutions are shown to reduce to the wholly plastic regimes 
obtained by Prager. It is pointed out that for a wholly plastic 
sharp wedge it is necessary to select from the family of possible 
statically determinate solutions that which also satisfies the ve- 
ocity boundary conditions and the appropriate stress-strain rela- 
hions. 
( ourtes 


, of Mathematical Reviews H. I. Ansoff, USA 


21. Panferov, V. M., Convergence of the method of solu- 
tion for the elastoplastic bending of plates (in 
Prikl. Mat. Mekh. 16, 2, 195-212, Mar. /Apr. 1952. 

Questions on elastoplastic bending of thin plates are, in gen- 


Russian), 


eral, very difficult, being governed by a complicated differential 
In his ‘*Plasticity’’ (GITTL, 1948), A. A. Iivushin re- 
luces the problem for the plate of any shape, under normal load- 
ing and with boundary conditions w = 0, 0w/On = 0(w deflection, 
| y outer normal of the boundary curve), to an integrodifferentia] 


equation. 


quation, 

In the paper reviewed, author applies the ‘‘method of elastic 
solutions” (a kind of successive approximations) to solving the 
[ivushin equation. The article, very complicated from a mathe- 
matical point of view, shows how quite abstract parts of mathe- 
mutics (theory of sets, general spaces, compact operators, etc.) 

in be applied successfully to important problems of engineering 
) science. However, the study will, no doubt, be rather difficult for 
engineers, since it requires special mathematical equipment. 


V. Vodiéka, Czechoslovakia 


; Failure, Mechanics of Solid State 

: (See also Revs. 44, 134) 

? 122, Craemer, H., Rectangular slabs spanning in two direc- 
n tions. Analysis by pattern of fractures, Concr. Constr. Engng. 47, 
€ 7, 195-201, July 1952. 

y Slabs spanning in two directions are analyzed by pattern of 
e iractures at failure of the slab. Cases are given for uniformly dis- 
d tributed loads, and trapezoidal loads acting on slabs supported on 
I- ‘our as well as three sides. In the latter, triangular loading is also 
f considered. Author gives a set of coefficients for various values 
of the ratio of distances of fracture line from the edge of slab, and 
it applies these to calculate the moment. of resistance. Actual ex- 
0 amples are worked out and results compared with those obtained 
r ‘rom the recommendations of British Standard Code No. 114. 
n The results from the latter exceed those calculated from the pro- 
5 posed method of pattern of fractures. It is suggested that re- 
5 sistance by former Code method need be provided only on width 
y of slab equal to three quarters of span, whereas in design of pat- 


tern of failure it is assumed that resistance is provided for the en- 
tire length and breadth of panel. S. K. Ghaswala, India 
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123. MacGregor, C. W., and Grossman, N., Dimensional 
effects in fracture, ‘‘\[echanical properties of metals at low tem- 
peratures,” Vat. Bur. Stands. Cire. 520, 1387-152, May 1952. 

See AMR 5, Rev. 1731. 


124. Yen, C. S., and Dolan, T. J., A critical review of the 
criteria for notch-sensitivity in fatigue of metals, ("n:0. //l. Engng 
Erp. Sta. Bull. Ser. no, 398, 55 pp., Mar. 1952. 

After surveying all relevant hypotheses, authors conclude that 
notch sensitivity of a metal member depends upon three different 
factors, namely: (a) The basic material characteristics, of which 
the localized work-hardening capacity may be considered an index: 
(b) the degree of material homogeneity, which is influenced by in- 
herent defects, tensile residual] stresses, heat treatment, ete.; (¢ 
the geometry of the specimen (including over-all size), the radius 
at the root of the notch being of prime importance in this geo- 
metric factor. It was concluded that the criterion for fatigue 
failure should include not only the peak stress at the critical point 
as conventionally assumed, but also the conditions existing in a 
critical region surrounding the point. A rational approach and 
procedure for attacking the problem of notch effect as well as 
size effect are suggested, 

From authors’ summary by W. O. Richmond, Canada 


125. Ros, M., Fatigue of metals (in French), A 
49, 7, 497-510, July 1952. 
See AMR 5, Rev. 3102. 


Métal/. 


Material Test Techniques 
(See also Revs. 4, 118, 152, 153) 


126. Vivian, A. C., Tension impact testing, Struct. Engr. 30, 
6, 121-128, June 1952. 

Author describes two tension-impact-testing machines. A 
full-sized model of one, a drop-weight type, has been made and is 
deseribed in detail and illustrated by photographs and drawings. 
The machine is novel in that the breaking energy of the specimen 
is measured by the distance that the tup and anvil plunges into: 
an air cylinder. Further, the machine can be readily adapted for 
temperature control of the test specimen. 

tesults of several tests are given and the author’s conclusions 
agree with that of Clark and Datwyler [Proc. AST M 38, 98-111, 
1938]. 
is described but not illustrated, nor are any test data given. 


The second testing machine, which is in the model stage, 
The 
first machine has definite possibilities and is worth further study 
and refinement. H. F. Mareo, USA 


127. Brown, G. L., A calibrating device for impact testing 
machines, ./. sci. Instrum. 29, 5, p. 161, May 1952. 

Author describes a novel device for the determination of the 
potential energy of the striker of impact-testing machines. In- 
stead of measuring the vertical force at the striking edge and the 
vertical displacement of the striking edge from its position of rest, 
author’s device measures the length 1 of the chord joining the 
actual to the rest position of this edge and the thrust 7° exerted 
along this chord by the displaced pendulum. The potential 
energy equals '/, 7/7. This device is easy to use, reasonably 
portable, and does not project beyond the lines of the testing 
machine. The thrust 7’ is obtained from the deflection of a pre- 
viously calibrated elastic ring, fitted with a dial gage. This thrust 
member is fitted with a micrometer screw and replaceable exten- 
sion rods in order to measure the length of the chord for different 


scale positions of the pendulum. Values of the potential energy 
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from 10 to 120 ft lb ean be determined with an accuracy of 
+0.3 ft lb. Greater accuracy could be obtained by substituting 
a more flexible elastic ring to measure the lower loads. 


J. H. van der Veen, Holland 


128. Russenberger, M., Application possibilities of fatigue- 
testing machines with resonance drive (in German), Z\) )/ 94, 
11/12, 314-318, Apr. 1952. 

Author deals first with the fundamental types of fatigue-testing 


‘ 


machines based on the resonance principle and their loading 
mechanism with rotating unbalanced weight or with resonant 
electronic oscillator, To show the design and operation of such a 
machine, author describes the high-frequency pulsator of Amsler 
for the testing of standard specimens, wires, or small structural 
members. These machines are built with a load capacity of +2 
and +5 tons and with a frequency range of 35 to 300 cps; they 
can be used for tension-compression fatigue tests, and, with addi- 
tional devices, for fatigue tests under bending or torsional stresses. 
A new control device for adjustment of amplitudes makes fatigue 
tests possible with mixed stress amplitudes, and other devices 
allow the testing of materials under alternating loading with low 
or high temperatures. Paper ends with two applications of the 
high-frequency pulsator, the determination of the damping 
capacity by the decay of free oscillations, and the measurement 
of Young’s modulus. M. Hempel, Germany 

129. Kooistra, L. F., Blaser, R. U., and Tucker, J. T., Jr., 
High-temperature stress-rupture testing of tubular specimens, 
Trans. ASME 74, 5, 783-791, July 1952. 

see AMR 5, Rev. 1400. 


130. Robinson, E. L., Effect of temperature variation on 
the long-time rupture strength of steels, 7rans. AS WE 74,5, 777 
780, July 1952. 


Mechanical Properties of Specific Materials 
(See also Revs. 3, 98, 113, 118, 119, 123, 129) 


131. Barker, R. S., Effect of open circular holes on tensile 
strength and elongation of sheet specimens, VAC A 7°.\ 2716, 24 
pp., June 1952. 

Tests were made to study the effect of ratio of hole diameter to 
specimen width and also the effeet of spacing and arrangement ot 
holes. Specimens of magnesium alloy AM-C52S in both annealed 
and hard-rolled conditions were investigated for 0.032-in. sheet in 
widths of 0.24, 0.48 and 0.96 in. Greater reductions in strength 
were caused by holes in the annealed material than those in the 
hard-rolled material; conversely, the hare rolled material 
exhibited the greater reduction in elongation. In general, the re- 
sults were similar to those from previous investigation of alumi- 
num-base alloys [AMR 3, Rev. 239] except that the single hole in 
specimens 1 in. wide caused a reduction in strength of about 19° 
compared with maximum reductions of about 11°, for the alumi- 
num alloys. No common index was evident for prediction of the 


effect of the perforation on the amount of strength reduction, 
T. J. Dolan, USA 


132. Maxwell, B., and Harrington, J. P., Effect of velocity 
on tensile impact properties of polymethyl methacrylate, /rans. 
ASME 74, 4, 579-586, May 1952. 

The energies required to fracture tensile specimens of poly- 
methyl] methacrylate were measured over a wide range of veloci- 
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ties and at temperatures from 30 to 90 C. In the velocity rang 
from 20 to 185 ips (approx. 10 to 92 in./in./sec), the breaking 
energy was determined by striking a tensile specimen with a rotat- 
ing flywheel and measuring the change in velocity of the flywhee! 
A special tensile-testing machine was then used in the range fron) 
0.0045 to 17.9 ips (0.0022 to 8.0 in./in./see), and the fractur 
energy computed from the area under a load-elongation curve. 
Data at less than 0.0045 ips were obtained on a standard uni- 
versal testing machine. 

Elongation, tensile strength, and energy to fracture were 
plotted as a function of log-straining rate. Tensile strength in- 
creases linearly with log-straining rate and ultimate elongation 
decreases. At 30 C, a distinct drop in the energy-to-fracture log- 
strain-rate curve is observed; the energy falling from about 6 to 1 
ft lb. This occurred at 0.0045 ips. A similar but less clearly de- 
fined drop was also observed at approximately the same speed at 
59, 70, and 90 C, and, in addition, a secondary drop at still greates 
rates. The observed energy values are rationalized from a com- 
bined Maxwell and Voight model. The first (lowest velocity 
energy drop is believed to be the maximum velocity of chain- 
chain slipping or the maximum velocity of the Maxwell element 
dash pot. It is relatively independent ot temperature. The 
second energy drop corresponds to the maximum strain rate of the 
viscous element of the Voight model, the retarded elastie compo- 
nent. This energy drop is very dependent on temperature, At 
velocities above the second energy drop (eritical velocity), only 
elastic deformation occurs and the fracture is brittle with no 
ductility. 

Authors have shown that impact is a very Complicated problem 
and make it clear that a spectrum of velocities and temperatures 
is necessary for the intelligent interpretation of “impact re- 
sults.” Fortunately, they have used tensile specimens which 
eliminate the complex bending stresses present in the older tests, 

R. H. Carey, USA 


133. Gough, H. J., Pollard, H. V., and Clenshaw, W. J., 
Some experiments on the resistance of metals to fatigue under 
combined stresses, Acro. Res. Counc. Lond. Rep. Mem. 2522, 141 
pp., 1951. 

Book consists mainly of two reports on the experimental studies 
of the fatigue strengths of ferrous metals under combined flexural] 
and torsional stresses conducted by authors. For the tests in 
part I, the mean stresses of the applied cyclic stresses were kept 
equal to zero; in part Il, the mean stresses were different from 
zero. Detailed description of the special testing machines is 
given. Ten alloyed steels and two cast irons were tested. The 
mechanical and metallurgical studies of tested metals are re- 
ported. Both solid and hollow specimens with circular cross sec- 
tions were employed. The effects of various discontinuities, 
such as notches, oil-holes, and splines, were investigated. 

Two empirical relations of quadratic form in terms of fatigue 
limits and ranges of applied stresses are presented for defining the 
fatigue strengths of metals under combined flexural and torsional 
stresses. In their formulations, it is necessary to know the end- 
point cyclic fatigue limits, i.e., the pure flexural and the pure 
torsional fatigue limits. The comparison of the empirical rela- 
tions with the test results is given and discussed. 

Ling-Wen Hu, USA 


134. Forrest, P. G., and Tapsell, H. J., Correlation of 
fatigue strength in bending and direct stress, Hngineering 173, 
4507, 757-758, June 1952. 

It is shown that the apparent higher fatigue strength of some 
materials in bending tests compared to axial loading tests is, to 4 
large extent, due to an incorrect assumption of perfeetly elastic 
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tion in computing maximum nominal bending stress. Above 
the elastic limit, plastic deformation reduces the actual stresses 
low those which would be calculated by the usual beam-bending 
formulas. Dynamic stress-strain curves extending into the non- 
inear region were experimentally determined by strain measure- 
ments in an awnial-load fatigue-test machine, and from these 
‘curves corrected estimated maximum bending stresses for a 
fatigue obtained by 


With these corrections, the results of 


rotating beam-bending specimen were 
numerical integration. 
vending and axial fatigue tests on a 0.24°7 C steel and an R.R. 58 
aluminum alloy almost coincided. Authors state that tests on 
ther materials and at different temperatures have shown that 
this plastic stress redistribution does not always account for the 
whole difference, perhaps partly because the dynamic stress- 
strain curves for some materials may not remain constant with 
time. Reviewer believes that paper makes a significant point 
which should be considered when interpreting the results of any 
D. E. Hudson, USA 


vending-fatigue tests. 


135. Collaud, A., Anisotropy, mechanical behavior, and 
standardization of gray cast iron. Properties of static resistance 
and rigidity (in French), von Roll Mitteilungen 8, 1/4, 164 pp., 
Dec, 1949. 


This monograph reports and analyzes an exhaustive series of 


Jan 


chanical tests on 34 cast irons, carried out with the aim of 
levising a satisiactory set of standard specifications for cast 
rons. (Nodular and alloved cast irons are not considered. ) 
Metallographic studies and tests on the material in a fully 
ritized state indicate that some properties depend mainly on 
the quantity and distribution of the graphite, others mainly on 
composition and structure of the matrix. Author’s stand- 
point is consistently that of the metallurgist rather than the engi- 
er; in particular, he attacks the use of strength as the principal 
riterion of quality in a cast iron. He prefers a bending test on a 
ong evlinder turned down to remove surface defects) to a tensile 
-t, because of its greater sensitivity. 
al is regarded throughout as isotropic, the author 


The 


ost important cause of inhomogeneity is that sections of dif- 


The materi 
tortunately using ‘“‘anisotropy” to mean inhomogeneity. 
ent thicknesses cool at different rates and develop very dif- 
‘rent struetures, It is therefore necessary both to use a com- 
position suitable for the size of casting, and to use a test specimen 


suitable diameter when testing the cast chosen. 


Phe style of the monograph is clear, leisurely, and occasionally 
polemical, IF. R. N. Nabarro, England 
136. Ogura, N., On the estimation of properties of cast iron 


by chill tests, Jap. Sci. Rev. 2, 2, 203-210, Aug. 1951. 
Paper deals with the rapid determination of properties of cast 
on by measuring the extent of the chilled region in the fracture 
a Wedge-shaped sample. The parameter used is the chill 
ickness, which is the thickness of the wedge at the boundary of 
chilled region. Curves are plotted to show how chill thick- 
ss and tensile strength depend upon the carbon and the silicon 
tent. It was found that chill thickness correlated best with 


the ( -. & 2 
Oh /O> 


while tensile strength correlated best with the 
These relationships are used to deter- 
ineareal tensile strength. The effects of diameter of cylindrical 


specimen and thickness of flat plate upon tensile strength are also 


fective carbon content. 


studied. Finally, curves are plotted which show the relationship 
tween chill thiekness and real tensile strength for several bar 
lamoters and several plate thicknesses, 


EK. A. Davis, USA 
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137. Shinohara, K., Contribution to mechanics of hardened 
mortar, Rep. Res. Inst. appl. Mech., Kyushu Univ. 1, 1, 9-16, 
Jan. 1952. 

Compressive, bending, tensile, and shear strengths are reported 
for mortars with cement/sand ratios of 1.0 to 1.38 by weight. 
Tensile strengths determined by briquette and by slitting method 
are compared with each other, and those found by splitting are 
Au- 


thor discusses his experimental data in relation to several theoreti- 


compared with compressive, bending, and shear strengths. 


cal expressions for shear strength in terms of compressive and 
None of the theories is well substantiated by 


M..J. Holley, Jr., USA 


tensile strengths. 
the experimental data. 


138. Jaspers, M. J. M., Relations between the specific sur- 
face and technological properties of cement (in French), Rev. 
Matér. Constr. nos. 429, 480, 431/432: 169-174, 207-215, 254 
257; June, July, Aug./Sept. 1951. 

The subtitle, “Method of rapid control and predetermination 
Author 
mechanical strength, setting time, shrinkage, 


of cement quality,”’ indicates purpose of investigation. 
maintains that 
workability, heat of hydration, and other technological properties 
ean all be expressed as functions of two independent variables 
namely, mineralogical constitution and specific surface S. As the 
first will not materially change at any factory, only the second ‘is 
considered. This can be determined from two differently ground 
specimens in accordance with a formula established by Anselm. 
Author concludes from his tests that technological properties 
mentioned are linear funtions of S except the last one, which is a 
linear function of log S, M. Reiner, Israel 

139. Scott, J. R., Improvements in accuracy of hardness 
testing, /nstn. Rubber Indust. Trans. 27, 5, 249-263, Oct. 1951. 

The best general proceuure is to use both a zero load (a known 
load is applied to the indentor, and its position under this load 
taken as the ‘“zero”’) and a presser foot (an annular foot, sur- 
rounding the indentor, rests on the rubber test piece, and the 
depth of indentation is measured relative to the plane of this 
foot). Experimental data support this conclusion. 

Results of tests show that by applying gentle vibration during 
the test, much more consistent readings are obtained and it is pos- 
sible to get better agreement between different laboratories and 
instruments. 

Lubrication of the surface of the test piece with tale produces a 
definite though small further improvement in uniformity of re- 


sults. From author’s summary 


140. Andrews, R. D., Correlation of dynamic and static 
measurements on rubberlike materials, /ndust. Engng. Chem. 44, 
4, 707-715, Apr. 1952. 

Static and dynamic moduli and viscosities may be expressed in 
terms of the distribution of relaxation times, but exact solution of 
equations relating them quantitatively is often very difficult. 
Paper concerns various approximate methods of determining 
such relationships and of correlating them with test data. Two 
approaches are used: Investigation of the mathematical strue- 
ture of the integrals involved, and study of the behavior of cer- 
tain particular forms of relaxation-time distributions. Correla- 
tion of data using approximate relations discussed has been fairly 
successful, but further experimental work is needed. 


A. D. Topping, USA 


141. Marvin, R. S., Measurement of dynamic properties of 
rubber, /ndust. Engng. Chem. 44, 4, 696-702, Apr. 1952. 

Article discusses the relationship between the dynamic modulus 
and the other rheological properties of rubberlike materials. It 
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consists essentially of a review of the experimental methods used 
in determining dvnamie properties of rubber and the types of 
results obtained 

More specifically, the aspects of the problem discussed tnelude 
(a) types of rheological specifications, (b) effeet of temperature, 
(c) types of measurements, (d) comparison of methods, (e) types 
of strain and amplitude effects, and (f) precision of measurements. 
A repre sentative list of references is also given, 


Yoh-Han Pao, USA 


142. Cox, D. R., The relation between external pressure 
and interfibre forces in untwisted slivers, /. 7’ezrt. Inst. Trans. 43, 
3, T87—-T90, Mar. 1952. 

Author derives relation on the assumption that the fibers are of 
circular cross section arranged isotropically and that the fric- 
tional force between two fibers in contact is directed along their 
common radius. This latter assumption is the most doubtful 
one, and it appears difficult to devise any independent method of 
testing its validity. Hl. Kolsky, England 

143. Postle, L. J., and Ingham, J., The measurement of 
inter-fibre friction in slivers, /. 7'ezrt. Inst. Trans. 43, 3, T77—-T86 
Mar. 1952. 

The coefficient of friction between fibers is measured by the 
force necessary to withdraw a single fiber from a wad of fibers 
when the wad is subjected to a range of compressed loads. The 
theoretical relation derived by Cox (see preceding review) is used 
to derive numerical values for the coefficient of friction. The 
apparatus is described, and results are given for wool and nylon. 

H. Kolsky, England 


144. Pupke, H., The mechanical phenomena in the draw- 
spinning process (in German), Aolloid Z. 125, 3, 171-173, Mar. 
1952, 

This paper forms a final remark about papers, bearing the same 
heading, written by two other research workers. 

Author reports that, after a long discussion, almost complete 
agreement with his colleagues was obtained. Some phenomena 
concerning concentration, viscosity, coagulation, ete., which 
occur during the draw-spinning process, can thus be explained. 

D. De Meulemeester, Belgium 


145. Fletcher, Hazel M., and Roberts, S. Helen, The geome- 
try of knit fabrics made of staple rayon and nylon and its rela- 
tionship to shrinkage in laundering, /ert. Res. J. 22, 7, 466-471, 
July 1952. 

The geometry has been studied of six plain, six rib, and three 
interlock circular-knit fabrics made of staple fibers of viscose, 
acetate-viscose, and nylon. Data on both gray and finished 
fabrics for stitch length, diameter of yarn, and wale and course 
spacings were used in evaluating the equations derived by Peirce 
for length of yarn in one stitch and for weight per unit area. 
Measured stitch length ranged from 1 = 2p + w + 4.18d tol = 
2p + w + 6.74d, as compared to the theoretical value of 1 = 2p 
+ w+ 5.49d, which Peirce derived. Weight of the fabrics cal- 
culated by Peirce’s equation showed good agreement with that 
obtained by weighing a known area. 

In laundering tests, it was found that the various varns shrank 
or stretched less than 3°% in the finished fabrics. The data of 
wale and course spacings of both the laundered gray and laun- 
dered finished fabries followed parabolic curves. Curves relating 
the wale and course spacings of the unlaundered materials con- 
formed to no orderly pattern. Those unlaundered materials in 
which wale and course spacings approximated the parabolic rela- 
tionship of the laundered fabries changed the least in the length 
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and width dimensions. Shrinkage in area increased with knitting 
stiffness for all of the gray fabrics and for the finished viscose; 
but, for the finished acetate-viscose and nylon, shrinkage in area 
usually decreased as the knitting stiffness increased. 

From authors’ summary 


146. Wrotnowski, A. C., Some properties of thermoplastic 
fiber-bonded fabrics, J'ert. Res. J. 22, 7, 480-486, July 1952. 

Test procedures and physical properties are given for cotton, 
nylon garnett, asbestos, and glass-fiber thermoplastic fiber- 
bonded fabrics. A range of thicknesses for each blend and 
weight is used to demonstrate a wide variety of fibrous construc- 
tions. The tensile strength, air permeability, and water absorp- 
tion characteristics of four fiber-bonded fabrics are discussed. It 
is indicated that any textile fiber can be fabricated by this process. 

From author’s summary 


147. Wood, C., Dynamic friction of viscose fibres, /. 7'ezt. 
Inst. Trans. 43, 7, T338-T349, July 1952. 

An apparatus is described for the measurement of the fric- 
tional force required to withdraw a single fiber at various speeds 
from a bundle of fibers held under different states of compression 
by a load applied to the lid of a rectangular channel. 

A preliminary factorial experiment is used to investigate the 
effeets of several variables upon the frictional force on a fiber, and 
the significance of these effects is examined. 

The relation between frictional force and applied load is deter- 
mined, and the value obtained by extrapolation to zero load is 
compared with the results of earlier workers. 

The relation between frictional force and relative velocity is 
found and compared with the assumptions made in recent theories 


on fiber motion. From author’s summary 


148. Burke, E. C., and Hibbard, W. R., Jr., Plastic deforma- 
tion of magnesium single crystals, ./. Wetals 4, 3, 295-303, Mar. 
1952. 

A detailed report of tensile tests on magnesium single crystals, 
verifying the resolved shear stress law for initial, unrestrained slip 
which occurs on the basal plane. Bending, twinning, and pyrami- 
dal, or {101} slip were observed as a result of end constraints. 

F. A. MeClintoek, USA 


149. Rohm, F., and Diehl, J., On the mechanism of tensile 
deformation of single crystals (in German), Z. Metallk. 43, 4, 
126-128, Apr. 1952. 


150. Holden, A. N., and Kunz, F. W., Note on the strain 
aging of iron single crystals, J. app/. Phys. 23,7, p. 799, July 1952. 

Two experiments with iron single crystals are described. In 
the first, an upper yield stress is produced by aging at a stress 
which is about */; of the yield stress, no plastic flow being ob- 
served. In the second, a higher upper yield stress is obtained by 
aging at stress than that obtained by aging with load relaxed. 
For this latter result, an explanation based on anchoring of dis- 
locations is presented. M. J. Manjoine, USA 


151. Artman, R. A., Temperature dependence of Young’s 
modulus and internal friction of single crystals of beta-brass, 
J. appl. Phys. 23, 4, 475-482, Apr. 1952. 

Young’s modulus in three principal directions and internal fric- 
tion were measured for single crystals of beta brass (55 atomic © 
copper) at 2i and 42 keps between room temperature and 480 C 
(slightly above the critical temperature for disorder). Young’s 
moduli for [100] and [110] reach maxima near 200 C; all Young’s 
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moduli fall rapidly as disordering temperature is approached. 
Damping reaches a maximum at 315 C and is independent of 
orientation. Results are discussed in terms of Zener’s theories. 
Reviewer notes that damping measurements disagree with 
those of Késter |Z. Metallk. 32, 6, p. 145, June 1940], to which no 
reference is made. F. R. N. Nabarro, England 
152. Shimozuru, D., Dynamical measurements of the 
elastic constants of rocks subjected to initial stresses. I. 
Measurement of Young’s modulus under uniaxial compression, 
Bull. Earthg. Res. Inst., Tokyo Univ. 30, part 1, 63-68, Mar. 1952. 
{n experimental study of the effect of simple compressive stress 
on apparent elastic properties of certain rocks, From resonant 
frequencies of small beams cut from the rock and loaded axially 
in compression, Young’s modulus is computed. 
show surprisingly large increases in the modulus with increasing 


Results given 
axial load. Author believes increases are caused by a diminishing 
of the many cracks in the rocks. Confusion in mathematical work 
is introduced when author defines 7 as axial stress but uses it in 
the equations as force. Insufficient data are given to enable re- 
viewer to check correctness of computations. 

kK. A. Ripperger, USA 


153. Dick, J., and Williams, Ll. S., Elevated-temperature 
fatigue-testing machine for ceramic materials, Engineering 173, 
1497, 422-423, Apr. 1952. 

Machine is developed for testing ceramics and cermets (com- 
posite metal-ceramic bodies) when high fatigue strength is re- 
quired, such as for gas-turbine biades. Design does not require 
much machining of test specimens, and permits easy comparison 
of results with those available for other materials. Machine is of 
modified Wohler type, specimen being fixed at one end and held 
stationary while rotating load from unbalanced mass is applied at 
free end, the effect of alternating inertia load resulting from 
unbalanced mass being neutralized by three 
Poor heat conductivity of 


oscillation of 
equally spaced “tuning” springs. 
ceramics helps keep bearing temperature low at loaded end, but 
above 600 C cooling air jet is also needed. It is now possible to 
make full-duration tests up to 900 C with alumina specimens or 
By slight 
machine ean be made suitable for testing other materials, such 


others of comparable conductivity. modifications, 
as high-temperature-resistant steels, so that direct comparison 
between these materials and ceramics is possible. No test re- 
sults are included in paper. C. W. Smith, USA 


154. Grodzinski, P., ‘‘Elastic’’ and ‘‘plastic’’ hardness of 
hard materials, Nature 169, 4309, 925-926, May 1952. 

Author presents experimental method of measuring indentation 
hardness under load, using thin evaporated silver layer on a hard 
specimen surface. Disturbed layer indicates extent of impression 
under loaded indentor. 


Yr 


Method of correction for silver layer per- 
its computation of hardness number for plastie and elastie in- 


dentation. 


Results are given for synthetic ruby, boron carbide, 
silicon carbide, and diamond in terms of the double-cone indenter 
recently introduced by author. Suggested application of results 
to interpretation of hardness-tensile-strength relationship may be 
difficult to achieve, but method will be of interest in microhardness 
work as applied to Knopp indenter. 


Douglas R. Tate, USA 


155. Brown, W. F., Jr., and Sachs, G., Notch sensitivity at 
high temperatures evaluated, Jron Age 169, 12, 91-95, Mar. 
1952 


Data are reviewed from an NACA survey of German investiga- 
ions on the effect of notching on the strength and ductility at 


25 


500 C and times to rupture up to 30,000 hr of bolling and boiler 
alloy steels used in World War II. 
curve always starts highest for notched bars. 


The rupture strength-time 
It remains higher 
when high ductility is maintained (ferritic stainless steels), 
approaches the curve for unnotched bars, or intersects the latter 
with loss of nearly all ductility (Cr-Ni-Mo-steels). A second 
intersection may then occur at very high rupture times, acecom- 
ductility. Ni obviously 
improves initial strength, but also increases notch sensitivity, 


panied by recovery of Presence of 


leading to lower creep strength. Quenching and tempering 
instead of annealing and spheroidizing have the same effecis. 


J. H. Palm, Holland 


Mechanics of Forming and Cutting 
(See also Rev. 314) 


156. Czaplicki, L., Methods of studying the machinability 
of metals (in French), Rev. univ. Min. (9) 8, 2, 3; 33-48, 76-89; 
Feb., Mar. 1952. 

This report for the Belgian Machinability Committee, research 
center of the metal-working industry in Belgium, treats publica- 
tions on metal cutting published in the United States and Europe 
and shows their interrelation. Techniques and methods of vari- 
ous investigators are discussed in regard to measurements of 
cutting forces, microstructure and work-hardening, tool life, tool 
temperature, heat in metal cutting, and special methods to deter- 
mine a machinability tactor. I[lustrations and information from 
the many papers covered are sufficient to form an up-to-date survey 
of numerous factors that enter into an apparently simple metal- 
cutting operation. The material as presented will serve well as a 
source of condensed information for those who desire an over-all 
picture. A. O. Schmidt, USA 


©157. Geleji, A., Calculation of forces and of power require- 
ment in forming of metals in plastic state [Die Berechnung der 
Kréfte und des Kraftbedarfs bei der Formgebung im bildsamen 
Zustande der Metalle], Budapest, Akad. Kiad6, 1952, 248 pp. 

Book, written for designers of metal-forming equipment, de- 
scribes approximate and relatively simple methods of analyzing 
forces and velocities occurring in metal-forming processes so that 
basic dimensions of equipment can be determined rationally 
rather than empirically as, according to author, is at present the 
case. First chapter contains general theory of plastic flow. 
Chapters on particular processes follow: Forging and pressing, 
rolling, tube rolling, rod wire and tube drawing, extrusion, bend- 
ing of sheets, and deep drawing. Simple analyses of the type 
used in strength of materials, rather than methods of the mathe- 
matical theory of plasticity, are sought. Numerous examples are 
detailed, and data are presented for various materials over ranges 
of temperature and speed of deformation, 

Reviewer believes book contains basic errors and oversimpli- 
fications which lead to seriously incorrect solutions. For examples 
in theory of squeezing a slab between rough plates (p. 17), total 
friction force is based on arithmetie mean of greatest and least 
This leads to. 
expression for foree which approaches infinity for a certain slab- 


pressure rather than on the integrated average. 


length-to-height ratio, and an undeformable slab is deduced (p. 
18). A correct average would give an exponential pressure dis- 
tribution and no asymptote. Dimensions for an undeformable 
slab thus have no physical reality. Other such instances oecur; 
therefore, reviewer believes methods should be checked before 
use. However, extensive information of temperature and speed 
effects on flow stress may be independently useful. 


E. H. Lee, USA 
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158. Koenig, H. M., On the question of energy require- 
ments and the productivity of hot-rolling of aluminum and its 
alloys (in German), ETH, Ziirich, Thesis no, 2060, 91 pp., 1951. 

Results are presented of an experimental investigation of the 
power requirements and energy consumption for hot-rolling 
aluminum and its allovs. Tests were conducted in the rolling 
mill of Tmpenal Chemical Industries, Waunarlwydd, South 
Wales, 


conditions 


\ total of 350 test ingots were rolled under production 
The effects of temperature and reduction per pass 
Measurements included ingot weight and dimen- 


} 
were stiied 


sions, temperature, thickness after each pass, final width and 


thickness, rolling time and pause time between passes. Power 
requirements were measured with recording watt meters. Rolling 


detects were correlated with procedures, In addition to com- 
mercially pure aluminum, alloys containing copper, magnesium, 
manganese, and silicon in various combinations were tested, 

\ brier summary and comparison of European and American 
ines are presented, A bibliography of 21 publications 


W. Schroeder, USA 


rolling tac 


on the subject of rolling Is included. 


159. Werth, S., Measurement- and production-method for 
drawing holes with prescribed radii of curvature and guide 
lengths (in Grerman), Stahl u. Risen 72, 2, 66-69, Jan. 1952. 


100. Hessenberg, W. C. F., and Sims, R. B., Principles of 
continuous gauge control in sheet and strip rolling, /nstn. mech. 
Engrs. Proc. (A) 166, 1, 75-81, 1952. 

The problem of jongitudinal gage variations in hot- and cold- 
rolled sheet and strip metal is considered. Lt is suggested that 
thev are caused mainly by elastic distortions of the mill in re- 
sponse to variations in the separating force between the rolls. A 
unique relation is shown to exist between the roll foree and the 
thickness of the strip leaving the rolls, and this forms the basis of 
two new methods of continuous automatic control of gage. 
These methods are independent of direct: measurement of the 
They employ an 


thickness ot the sheet or strip during rolling. 


cleetrical roli-force measuring element the output of which, after 
suitable modification, continuously adjusts either the position of 
the rolls or the tension applied to the strip so that a substantially 
Some 


constant thickness is maintained in the rolled material. 


preliminary experiments on a 10-in. & 10-in, two-high mill have 
demonstrated that these methods of control are correct in prin- 


ciple. Krom authors’ summary 


lol. Fink, K., and Lueg, W., Measurements of drawing 
force, rolling pressure, and rolling work with resistance strain 
gages (in (rermar tech. Eisenhiittenw, 23, 3/4, 151-156, Mar. 
Apr. 1952. 

\ new strain-gage arrangement is introduced in conjunction 
with a timed recorder that requires no amplification and which, 
by a point-light, records the strains on a light sensitive paper that 
does not require wet cle velopment. 

The uniqueness of this arrangement is illustrated with on-the- 
spot measurement of red-drawing forces at various drawing 
speeds and of simultaneous measurement of rolling pressures and 
roll-driving moments during the cold-rolling of strip steel under 
Dimitri Neeecioglu, USA 


various rolling ¢ onditions. 


162. Ford, H., Ellis, F., and Bland, D. R., Cold rolling with 
strip tension. PartI. Approximate method of calculation and a 
comparison with other methods, J. /ron Stee! Inst. 168, part 1, 
57-72, Mav 1951. 

By introducing a constant mean vield stress into the equations 
ior cold rolling previously developed by Dr. Orowan, authors 
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found equations for roll force and torque which appear to be both 
rapid and easy toapply. These calculations require a knowledge 
of the yield-stress characteristics of the material to be rolled, the 
coefficient of friction, the strip tension, and the dimensions of the 
pass. 

This new method is then compared with those of Orowan, Hill, 
Siebel, Tselikov, and Nadai. Bernard W. Shaffer, USA 


163. Takenaka, N., Studies of the surface roughness of 
metals finished by cutting, /ap. Sc’. Rev. 2,2, 147-158, Aug. 1951. 

Surface finish of steel, brass, and bronze square threads cut on 4 
lathe was measured by a tracer-point-type surface recorder, 
Cutting speed of the HSS tools varied between 5 and 300 fpm. 
At cutting speeds below 25 fpm the chips were discontinuous and 
at higher speeds continuous. The surface finish improved with 
increased cutting speed. When cutting semihard steel, mild 
steel, brass, and bronze under identical conditions, a built-up 
edge was observed which influenced the surface finish due to its 
size. Huilt-up edge was largest with the harder steel and smallest 
with bronze under identical conditions of cut, speed, and feed, 
Comparison of profile of workpiece with that of tool indicated 
variations due to built-up edge. Surface finish was also depend- 
ent upon rake angle; more positive rake angles gave better sur- 
When finishing tools by oil stone, or lapping 
instead of grinding, only a very slight improvement in surface 
A. O. Schmidt, USA 


face finishes, 
finish of workpiece was observed. 


164. Richins, D. S., and Wetmore, W. O., Hydraulics 
applied to molten aluminum, Jyriuns. AS WE 74, 5, 725-732, July 
1952. 

It has long been recognized in foundry practice that visual 
agitation or riling of molten metals susceptible to dross formation 
Accord- 


ingly, flow systems are continually being sought which permit the 


or gas absorption may affect casting quality adversely. 
flow of quiet nonriled metal at controlled delivery rates. Some oi 
the more common fluid-dynamic properties of a molten aluminum 
alloy when flowing in sand ducts are reported in this paper 
These were evaluated in the initial phase of an investigation to 
determine the effects of various configurations of casting flow 


systems upon casting quality. Krom authors’ summary 


Hydraulics; Cavitation; Transport 
(See also Revs. 37, 114, 116, 182, 247) 


165. Jessup, R. S., The condition for the creeping of a 
liquid past a mercury seal, J. appl. Phys. 23, 5, 543-545, May 
1952. 

An observation of the creeping of a liquid past a mercury seal is 
reported. The conditions under which such a phenomenon 
might be expected to occur are discussed in terms of the thermo- 


dvnamies of surfaces, From authors summary 


166. Knapp, R. T., Cavitation mechanics and its relation to 
the design of hydraulic equipment, Engineering 173, 4500, 450! 
1502; 533-536, 566-569, 597-601, Apr., May 1952. Engine: 
193, 5022, 5023, 5024; 571-574, 592-596, 627-628, Apr., May 
1952. 

Paper starts with description of cavitation effects and wit! 
brief review of different equipment for study of this phenomeno! 
Then the high-speed water tunnel of California Institute of Tech- 
nology and its high-speed motion-picture equipment are de- 
scribed. 

With this equipment, history of a cavitation bubble was traced 
The bubble collapses several times and reappears (as author pre- 
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islv reported; see AMR 1, Rev. 1285. Reviewer believes that 
has some connection with the elastic properties of the body 
| that some tests with bodies of plastic material would be of 
est). The observed collapse of a bubble agreed well with 
Lord Rayleigh’s calculations. 
\uthor compares two different sorts of cavitation which were 
ved at nearly the same cavitation parameter—the traveling 
ties and the fixed ones. The difference is assumed to be 
vised by cavitation nuclei different in size and concentration, 
vhich are supposed to be formed by tiny gas cavities located in 
ices on small solid particles. The dimensions of the nuclei 
termine the sort of cavitation as well as the cavitation parame- 
Thus, the to be the 
not only of the body but also of the liquid nuelei. 


effect is also studied. 


cavitation resistance seems prop- 


Seale In the presence of large nuclei, 
ivitation appears as soon as the pressure reaches that of vapor. 
If the nuclei are small, time is required for the growth of the 

bles, and so the phenomenon is dependent on dimensions of 
the body and on velocity; the observed relation is given. 

Shape effect is also mentioned, and some hints for the designer 
weadded. Finally, it is shown that when cavitation resistance is 
proved, the damage is lessened if cavitation occurs. 

Paper is of great importance for research workers but of lesser 
rest to designers. 
Miroslav Nechleba, Czechoslovakia 


167. Miiller, H. P., A new method of current-meter meas- 
urement at oblique flow in the inlet of turbine installations (in 
Wasserwirtschaft 42, 7, 233-237, Apr. 1952. 

Recently a screw-type current meter was developed by A. Ott, 


‘serTman ), 


switzerland, that shows practically no deviation from the cosine 
law for oblique flow approach (velocity range 1.5 to 4.5 fps, 

proach 0 to 50°). J. 
idopted this instrument as a component meter for measuring 


M. Voith, Germany, has tested and 


flow rates of Kaplan turbine installations where other methods 
failed. Tests on three different approach configurations 

vere carried out in an experimental installation (channel cross 
section approximately 60 ft by 10 ft, rate 85 cfs, checked by a 
ilibrated weir). Results were satisfactory, and method was 
ised in an actual installation (140 efs, top and bottom of ap- 
roach channel inclined 40 and 20°). Fourteen current meters 
vertical bars were arranged in a carriage for scanning the meter- 
ing plane (27 ft by 17 ft; total of 126 points). 


pared with model efficiency, corrected by Ackeret formula, showed 


Results as com- 
igreement within 1°,. Method is being applied now to larger 


nstallations, Otmar EF. Teichmann, USA 


168. Heidmann, M. F., and Humphrey, J. C.,' Fluctuations 
in a spray formed by two impinging jets, J. Amer. Rocket Soc. 22, 
131, 167, May-June 1952. 

Paper is part of investigation to study relationship, if any, be- 


oS 1600 
VY, 1Sé 


en fluctuations in spray formation and combustion insta- 
in liquid-fuel rocket motors. Two impinging jets of water 
observed by microflash photographs, with variations in jet 


velocity, Ruffled 


(uid is formed at point of impingement, perpendicular to plane 


jet diameter, impingement angle. sheet. of 


ts, and this liquid sheet disintegrates intermittently, forming 


eroups of drops which appear as waves propagating from the 


‘of impingement. The frequency of propagation varied be- 
en 1000 and 4000 eps for range of test conditions, and was 
roximately proportional to velocity in liquid sheet. Reviewer 
‘iders this an interesting paper, showing that combustion 
‘ability may arise from fuel supply system, even when the 


] \ 


‘pply pressure is constant. Ik. Giffen, England 
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169. Bouvard, M., On the Thoma criterion in surge tanks 
with optimum throttling (in Houille blanche 7, no. A, 
168-171, Mar. 1952. 

Continuing earlier study [see 


French) 


AMIR 5, 3449], author presents 
semiempirical criteria for optimum cross section of a surge tank. 
Condition is for constant pressure at base of surge tank following 
that 
to design satisfving also the Thoma cri- 


S. MeNown, USA 


instantaneous closure. | comparison shows author’s 
criterion usually leads 


terion. di. 


170. Sdhngen, E., and Grigull, U., Spray angle of fuel- 
injection nozzles of swirl type under steady injection conditions 
in German), Forsch, Geb. Ing.-Wes. (B) 17, 3, 77-82, 1951. 

experimental results are presented of tests of 18 different tucl 
injection nozzles of the swirl type. The nozzles were made up of 
different combinations of six housings and three swirl-producing 
inserts. The nozzles differed systematically as to length and 
diameter of the discharge orifice, diameter of the radial drillings 
Measure- 


ments were made of flow angle at various combinations of fuel 


in the swirl inserts, and depth of the swirl chamber, 
flow and pressure for all the nozzle combinations. The measure- 
ments are plotted against several characteristic design params 
ters, and are compared with theoretical calculations based on 


ideal flow in frictionless nozzles. IF. L. Wattendorf, USA 


171. Higginbotham, R. S., Two viscometers for rapid 
measurements at definite shearing stresses, ./. sc’. Jnstrium. 29, 
7, 221-224, July 1952. 

Paper describes design and use of cone and plate Viscosimeters 
for determining viscosity of relatively viscous fluids at known 
shearing stresses. Geometry is such that fluid is sheared |} 
tween a wide-angle cone and a flat disk, the apex of the cone 
touching the disk with one member rotating. This results in a 
uniform rate of shear throughout the gap. An electrically pow- 
ered unit uses a series motor to apply a constant torque to thy 
cone and measures the resulting speed of rotation with a tachome- 
ter graduated directly in units of viscosity. This instrument is 
suitable for the 0.5 to 30 poise viscosity range at a stress of 4500 
dyn/em?, while a similar device using a bronze torsion element to 
apply torque to the cone covers the 1-to-100 poise range at 10 
dyn/cm?, or 10 to L000 poises at a shearing stress of 100 dyn /em?. 
The method is simple, quick, and of suitable accuracy for indus- 


trial use. Charles D. Strang, Jr., USA 


Incompressible Flow: Laminar; Viscous 
(See also Revs. 38, 170, 219, 227, 236, 293) 
$172. 


Pa., International Texthook Co., 


Murphy, G., Mechanics of fluids, 2nd ed., Scranton, 
1952, ix + 309 pp. $6. 

This is a second edition of an elementary fluid-mechanics text 
that first appeared in 1942.) The principal changes, as stated hy 
author, are the addition of discussion questions, new chapters on 
dimensional analysis and fluid kinematics, an enlarged compres- 
The 


text includes a set of laboratory problems which allows an integra- 


sible-fluid section, and an added section on fluid machinery, 


tion of the recitation and laboratory work. 

In general the book is well written, but reviewer disagrees with 
a few points in the text. On p. 98, author states: “Hquation 
(4-12) will be called the modified Bernoulli equation, since it 
represents a modification of the Bernoulli equation, making it 
applicable when mechanical energy is added to or taken from the 
system.” This equation, however, is an energy equation inde- 
pendent of the other equations, and reviewer believes it should 


not be called a modified Bernoulli equation. An integral of the 
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momentum equation is usually called the Bernoulli integral, and, 
in general, the energy equation and Bernoulli’s integral are not 
identical. On p. 119, author defines “uniform flow occurs only 
when the cross section of the stream remains constant throughout 
the length under consideration.”” With this definition, viscous 
pipe flow, e.g., would fall under the classification of uniform flow. 
This definition appears to conflict with the common usage of the 
The term uniform flow implies to the 
reviewer that the velocity vectors are constant in magnitude and 
direction throughout the region considered; e.g., uniform flow at 
infinity. On p. 231, author compares the coefficient of friction 
for a flat plate in a laminar viscous fluid as calculated by the von 


phrase “uniform flow.” 


Kdérmdn momentum method with an expei’nental value (no 
source given) of Cp = 1.328/R' *, where Cp is drag coefficient, R 
Reynolds number. This value may be from experimenta results, 
but it happens to be exactly the Blasius value for the flat plate as 
calculated from the boundary-layer equations. On p. 235, 
author states: ‘“‘The sine of the angle @ that the shock wave 
makes with the direction of the relative velocity is the reciprocal 
Mach number.’’ Strictly speaking, the wave as calculated by 
author with this statement is a Mach wave, and the quoted state- 
ment should be modified as such or the term ‘‘shock wave’’ 
changed to “a very weak shock wave.”’ 


H. G. Lew, USA 


©173. Chapligin, S. A., Collected works. vol. Il. Hydro- 
dynamics and aerodynamics (Sobraniye sochinenii. T. II. 
Gidrodinamika. Aerodinamika), \loscow-Leningrad, Gosud. 
Izdat. Tekh.-Teor. Lit., 1948, 643 pp. 

This volume contains author’s contribution to theoretical fluid 
mechanics, which consists of 22 articles published between 1899 
and 1935, principally on free streamline problems, two-dimen- 
sional incompressible airfoil problems, and incompressible cas- 
cade problems. The outstanding paper is the classical “Gas 
jets” of 1902, translated as VACA TM 1063, which underlies 
much modern research into compressible aerodynamics. The 
other papers, while they exhibit remarkable mathematical skill, 
deal with subjects which were of practical importance at the time 
of writing but are mainly of historical interest now. The most 
interesting ones study the effect of camber, of thickness, and of 
slot patterns on airfoils in incompressible flow, and discuss certain 
separated flows and certain cascade flows. There is no mention 
of viscous forces or of three-dimensional effects. 

Leon Trilling, USA 


174. Einstein, H. A., and Li, H., Steady vortex flow in a 
real fluid, Heat Transfer Fluid Mech, Inst., Stanford Univ., 33-43, 
1951. 

A theoretical basis is given for the vortexes formed when a tank 
is drained. With certain boundary assumptions, the Navier- 
Stokes equations are solved for the case of a single vortex in an 
incompressible laminar viscous fluid. Separate expressions for 
the moment of momentum are obtained for the regions inside and 
outside the drain opening and compared with experiment. 
Agreement is reached provided allowance is made for turbulence 
in the equations. 

A. R. Mitchell, Scotland 


175. Martin, J. C., Moyce, W. J., Penney, W. G., Price, 
A. T., and Thornhill, C. K., Some gravity wave problems in the 
motion of perfect liquids. Part III. Penney, W. G., and 
Thornhill, C. K., The dispersion, under gravity, of a column of 
fluid supported on a rigid horizontal plane, Phil. Trans. roy. Soc. 
Lond, (A) 244, 882, 285-311, Mar. 1952. 

The collapse of a fluid column under its own weight while 
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immersed in a lighter fluid, both fluids supported on a rigid 
horizontal bottom, is treated as a symmetric incompressil|e- 
potential-flow problem. Problem was inspired by analysis of the 
“base surge’”’ observed at the atomic-weapon trials at Bikini. 

Solutions are obtained in terms of infinite series of cosines fo; 
the two-dimensional case and in terms of spherical harmonics i: 
the ease of axialsymmetry. Numerical solutions are obtained by 
limiting these series to a finite number of terms so that problem is 
reduced to solution of a finite number of linear simultaneous 
equations with constant coefficients at each small interval of 
time. Numerical solutions are given for columns of initially 
semicircular section in vacuo, 

By neglecting vertical accelerations, problem is reduced to 
hyperbolie type which may be solved by method of characteristics, 
This approximation is applied to several examples of initially 


squat columns. L. Landweber, USA 


176. Martin, J. C., Moyce, W. J., Penney, W. G., Price, 
A. T., and Thornhill, C. K. PartIV. Martin, J. C., and Moyce, 
W. J., An experimental study of the collapse of liquid columns on 
a rigid horizontal plane, ’/i/. Trans. roy. Soc. Lond. ( A) 244, 882, 
312-324, Mar. 1952. 

The collapse of two- and three-dimensional liquid columns onto 
a rigid horizontal plane is investigated experimentally and the 
results compared with theoretical predictions of part IIl. For 
the two-dimensional] cases, the observed spread of the fluid agreed 
very well with the theory, attaining a maximum velocity propor- 
tional to square root of original height. Observed maximum 
downward velocity of crest is proportional to square root of 
original height and height-to-base ratio, whereas theory predicts 
proportionality to square root of original height alone. 

L. Landweber, USA 


177. Martin, J. C., Moyce, W. J., Penney, W. G., Price, 
A. T., and Thornhill, C. K., Some gravity wave problems in the 
motion of perfect liquids. Part V. Martin, J. C., and Moyce, 
W. J., An experimental study of the collapse of fluid columns on a 
rigid horizontal plane, in a medium of lower, but comparable, 
density, Phil. Trans. roy. Soc. Lond. (A) 244, 882, 325-334, Mar. 
1952. 

The collapse in water of fluid right-circular cylinders of densities 
slightly greater than water is investigated in order to simulate the 
base surge observed at Bikini, on the assumption that the surge 
was due to the collapse of a column of an aerosol of sea water. It 
is found that the characteristics of the collapse of such columns 
are similar to those of the Bikini surge. It is estimated that a 
homogeneous column of 1500 ft and a density 1.75 that of air 
would have a space-time curve similar to that observed at Bikini. 
The weight of water in such a column, in the form of fine droplets, 
would be 120,000 tons. L. Landweber, USA 


178. Flax, A. H., The reverse-flow theorem for nonsta- 
tionary flows, J. aero. Sci. 19, 5, 352-353, May 1952. 

Author gives a genera] reverse-flow theorem for nearly plane 
wings in unsteady linearized incompressible flows, analogous to 
that already known for steady flow. Result is so general that a 
simple description in physical terms is not easily obtainable. 
Extension of result to cover unsteady compressible flows is prom- 
ised for a later paper. 

Contrary to author’s statements, in one respect the result given 
is not as general as that proved by F. Ursell and reviewer for 
steady flows [AMR 4, Rev. 1253], as it is confined to the case of 
nearly plane wings; extension to bodies of general.shape is easily 


made, however. G. N. Ward, England 
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179. Funaioli, E., On the practical calculation of thin airfoils 

[ralian), Aerotecnica 31, 5, 276-287, Oct. 1951. 

\uthor’s earlier paper [AMR 5, Rev. 2086] on the calculation 

flow through cascades of thin airfoils, of which each has a 

uter line differing only slightly from an are of a circle, is ampli- 
fed to show the practical computational methods which are re- 

ired. As an application, the characteristics of two particular 
ascades are evaluated. M. J. Lighthill, England 


180. Nickel, K., Supplement to J. Dorr: Exact solution of 
the integral equation for an airfoil cascade (in German), /ng.- 
(ch. 20, 1, 6-7, 1952. 

\uthor completes expression for circulation distribution by 
explicitly determining constant left by Dérr to be evaluated via 
wundary eondition. Author also finds expression for total lift 
closed form, A. Charnes, USA 

181. Kanamoto, G., Researches on straight wing lattice, ./wp. 
Sci. Rev, 2, 1, 89-106, Apr. 1951. 

A staggered lattice of wings spanning a rectangular channel is 
-tudied. 

irves are calculated for various stagger angles, lattice spacings, 
ind boundary conditions. The four boundaries considered are: 
|) Fixed walls; (2) rectangular jet; (3) fixed walls terminating 
at the lattice (free jet downstream of lattice); (4) fixed walls 
vith a sharp turn at the lattice. 
vere obtained for the third case. 


Each wing is represented by a single vortex, and lift 


Experimental measurements 
The Reynolds number was 
ow, and, in order to bring theory and experiment into agreement, 
it was necessary to calculate the effects of the boundary-layer 
hieckness on the circulation. Gerald E. Nitzberg, USA! 
182. Grib, A. A., Integration of equations of unsteady 
liquid flow connected with water hammer in long pipes (in 
Russian), Dokladi Akad. Nauk SSSR (N.S.) 83, 1, 43-46, Mar. 
1952. 
The quasi-one-dimensional equations of motion of a frictionless 
ompressible liquid flowing in a pipe with variable elastic and 
geometrical properties are linearized to yield a pair of partial 
(hiferential equations of first order in volume flux and hydraulic 
head (which reduce to classical wave equations for constant pipe 
properties). When the ratio of the propagation velocity a to the 
steady-state area of the elastic pipe Fo(s) is approximated by a 
three-parameter family of functions of T = of°* ds/a (s is axial 
listance), ramely a/Fy = A(T + C)", the equations are of 
Durboux ty, e, and for integral values of n are solvable in closed 
iorm in terms of the characteristic variables. Formulas for the 
general solutions with n = +1 are given but are not applied to 
any specific problems. M. V. Morkovin, USA 


183. Haskind, M. D., Translational motion of bodies under 
the free surface of heavy fluid of finite depth, VACA TM 1345, 
20 pp., June 1952. 

Translation from Prikl. Mat. Mekh. 9, Sept. 1945. 


184. Homann, F., The effect of high viscosity on the flow 
around a cylinder and around a sphere, VACA TM 1334, 29 pp., 
June 1952. 


Translation from ZAMM 16, 3, June 1936. 


185. Thwaites, B., The production of lift independently of 
incidence—the Thwaites flap, parts I and II, Aero. Res. Counc. 
Lond. Rep. Mem. 2611, 20 pp., Nov. 1947, published 1952. 

A method is described for obtaining circulation independently 
of incidence. The rear stagnation point is moved from the airfoil 
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trailing edge (rounded) by setting a short plate along the desired 
rear dividing streamline. 
the theory. 


The first part of the paper discusses 
The second part presents the results of tests of a 
circular cylinder with a surface of uniform porosity. Boundary- 
layer air was sucked through the surface in order to prevent 
separation. The flap was a short plate perpendicular to the 
cylinder surface. As the cylinder was rotated so as to obtain an 
increased flap angle, the lift increased. A lift coefficient of about 
6 was obtained at a flap angle of 40°. 

Gerald Io. Nitzberg, USA 


186. Schlichting, H., and Truckenbrodt, E., Flow in axial 
direction about a rotating disk (in German), ZAM AM 32, 4/5, 
97-111, Apr./May 1952. 

The laminar flow about a rotating plane disk is computed for 
the case where the fluid is flowing against the disk in the axial 
direction. The two limits, a rotating disk without axial flow and 
axial flow against a nonrotating disk, are already known. The 
general case in this paper is computed with an approximate 
The flow in the 
boundary laver of the disk is in the radial and the azimuthal 
direction. The thickness of the boundary layer, the velocity 
distribution in the layer, and the torque of the disk are greatly 
dependent on the ratio between the velocity of the axial flow and 
the periphery velocity of the disk. 


method based on the momentum equation. 


The torque increases very 
much if the axial velocity is increased with a constant, rotary 


speed. Tore Gullstrand, Sweden 


Compressible Flow, Gas Dynamics 
(See also Revs. 218, 240, 253, 258, 275, 293, 294) 


187. Germain, P., Elementary solutions of equations gov- 
erning the flow of compressible fluids (in French), C. R. Acad. 
Sci. Paris 234, 12, 1248-1250, Mar. 1952. 

A simple method is given for constructing elementary solutions 
of certain equations by means of the generalization of Fourier 
transformation due to L. Schwartz. One ean then derive any 
results obtained previously in the case of the Tricomi equation. 

From author’s summary by Y. H. Kuo, USA 


188. Stone, A. H., On supersonic flow past a slightly yawing 
cone. II, J. Wath. Phys. 30, 4, 200-213, Jan. 1952. 

[For part I, see AMR 1, Rev. 993]. This paper presents the 
detailed calculations of the second-order effects already sum- 
marized and applied to numerical computations by Kopal and 
his associates [see AMR 3, Rev. 935]. The essential idea of the 
work and the most important conclusions were mentioned in the 
earlier review. W. R. Sears, USA 


189. Wasserman, R. H., Theory of supersonic potential 
flow in turbomachines, \V ACA 7'N 2705, 44 pp., June 1952. 

Paper is divided into two parts. First part is primarily an 
exposition of a paper by E. W. Titt [Ann. Math. 40, 4, Oct. 1939] 
in which certain local existence and uniqueness theorems are 
proved for second-order nonlinear hyperbolic partial differential 
equations in three independent variables. Author discusses only 
second-order quasilinear equations in three dimensions, to which 
he applies the general theory of characteristics. Using a para- 
metrization employed by Titt, it is shown how an initial value 
problem involving twelve second-order equations of the form 
OJ «/O0u0v = fas @ = 1,..., 12, maybe used to replace the original 
problem. The solution of these equations may be constructed by 
means of a generalization of the Picard iteration scheme. 

Second part of paper is a specialization of the above theory to 
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the How through « single section of a rotor. Discussion is con- 
fined to irrotational compressible flow which may be bounded bv 
surfaces of discontinuity, Author proposes to solve this problem 
numerically by using the Picard iteration scheme applied to the 
above equations. His statement that his proposed method of cal- 
ulation is readily adapted to high-speed computing machines 
seems overoptimistic to reviewer, R. C. Roberts, USA 


190. Duff, R. E., Note on the conditions at a sharp leading 
edge in a supersonic stream, ./. aero. Sci. 19, 7, 497-4908, July 
1952. 


Note in Readers’ Forum. 


191. Stewartson, K., On the linearized potential theory of 
unsteady supersonic motion. II, Quart. J. Mech. appl. Math. 5, 
part 2, 137-154, June 1952. 

Author develops an extension of Eyvard’s method in steady 
flow |AMR 1, Rev. 688] that leads to an iterative solution of the 
unsteady-flow problem. He remarks that incorrect: extensions 
had been given previously by Evvard [AMR 1, Rev. 1512] and 
Stewart and Li [AMR 4, Rev. 3628]. The method of Lvvard 
being impractical for wings having no supersonic portion of 
leading edge, a method analogous to that applied to the rectangu- 
lar wing by Galin and Magnaradze [AMR 1, Rev. 1152; 3, Rev. 
104] is developed for the delta wing by introducing a set of 
pseudopolar coordinates in the space associated with the hyper- 
bolie distance (7? — y? — 22)'72 
of the unsteady flow past a delta wing to an equivalent problem 


This formally reduces problem 


in steady flow. Unfortunately, the solution of the latter appears 
(to the reviewer) to be quite formidable, so that it is not clear 
that the author’s ingenious reduction achieves any real simplifica- 


J. W. Miles, USA 


tion of the original problem. 


192. Teofilato, P., Determination of three-dimensional 
supersonic flow by method of characteristics (in Italian), Pont. 
tead, Sci, Acta 14, 4, 38-44, 1950. 

\uthor deals with the second-order quasilinear partial differen- 
tial equation of hyperbolic type with three independent variables 
potential equation of steady three-dimensional supersonic flow ). 
He derives a step-by-step construction from the classical theory of 
characteristic varieties. Essentially, this development is the 
same as that given by reviewer in the more general case of svs- 
tems of first-order differential equations |ZAMM 30, p. 347, 
1950; and Sauer, R., ‘Anfangswertprobleme bei part. Differen- 
tialgIn.,”’ p. 153, Springer, Berlin, 1952]. The former work of 
(*. Ferrari and A, Ferri, where a similar finite differences process 
was established without explicit use of the concepts of the c¢lassi- 
eal theory, is quoted by author in detail. 

fobert Sauer, Germany 


193. Roy, M., Supplement to the analysis of shock and 
combustion quasi-waves (in French), C. R. Acad. Sci. Paris 234, 
3, 268-271, Jan. 1952. 

For the combustion wave where D  @ = NX, author assumes 2 
simple law for the heat release for & > 0. The rate of heat release 
is assumed to jump from Oat & = O> toa finite value at & = 0°, 
rises parabolically to. a maximum at @ = 34), and then drops to 
zero again at 8 = 0. (a@ = a.) (subscript 2 denotes quantities at 
end of the combustion wave). Therefore, the complex problem 
of chemical kinetics is not considered. The treatment is thus 
somewhat similar to that of R. Friedman and E. Burke [AMR 4, 
Rev. 4289). For the reaction zone £ > & let a = (0 -— 1 
(A: — A), v = exp (—a&). Up to the first-order terms in €, the 
author gives 
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7 ] 
Q@ = 0 — (0 — & , (6. — @)?u1 — v) 
2 
jy —1 
xX = OA, — (0, — Hv 4 ris — [0,2 — (0:2 — Oo?) 
2y 
1 
+ [02 — (A, — A)r) X pets 611 — v) 
L 27 
y— |! 
—_- . Av — (1 — v) 


By joining the solutions tor the prereaction zone with that to: 
the reaction zone, at & = O, the plane speed w is determined, 
In terms of the maximum Ay of the reaction rate Da/Dt «1 
6 = 56, it is 


t,—- 0 .| mAn 
A, 13:1(0) — 1) 


H. Tsien, USA 


Courtesy of Mathematical Reviews 


194. Ting, L., The shock strength in a two-dimensional 
nonsteady flow, J. aero. Sci. 19, 5, 351-352, May 1952. 

Author applies Lighthill’s technique for rendering approximate 
solutions uniformly valid | AMR 3, Rev. 1829] to the determina- 
tion of the shock strength in two-dimensional unsteady flow, 
Without assuming conical symmetry in time-space. The results 
are applied to the reflected shock in Mach reflection along 
curved wall, using the first-order solution of Ting and Ludloft 
[AMR 4, Rev. 3608]. Thus the problem attacked is similar to 
Tan’s [AMR 5, Rev. 1470], but more general. Both supersoni 
and subsonic cases are considered. The situation at the trip) 
point is discussed, 

Reviewer finds that Iq. (3) is not quite correet as regards 
third-order terms; however, this does not affeet the results, whic! 


are carried to second order. W. R. Sears, USA 


195. Legras, J., Remark on shock waves in plane flow (i: 
French), C. R. Acad. Sci. Paris 234, 14, 1432-1434, Mar. 1952. ¢ 
Plane supersonic flow past profiles with attached heading and 
trailing shock waves is studied in a first approximation, A 
approximative solution is developed in the case of a rhomb- 
shaped profile. This solution and the analogous one in the cas: 
of a parabolic profile differ only in higher terms. Furthermore, 
as a general result, it is pointed out that the disturbed zone of the 
flow field, in great distance from the obstacle, depends only o 
the thickness, and does not depend on the shape of the profile. 
Robert Sauer, Germany 


196. Moeckel, W. E., Interaction of oblique shock waves 
with regions of variable pressure, entropy, and energy, \.1('! 
TN 2725, 34 pp., June 1952. 

Author analyzes the propagation of oblique shock waves 
through nonuniform regions of a supersonic flow. Assuming tl. 
condition of free propagation that no downstream waves othe: 
than the reflected waves produced by shock propagation itself ar 
present, a differential equation is derived which connects the rate 
of change of shock angle with upstream Mach number, the locs 
shock angle, and the upstream conditions. If the upstream con- 
ditions are prescribed as functions of upstream Mach numbe: 
integration of this differential equation may be effected, giving «' 
once the form of shock wave as it passes through nonuniform 
fields of flow. Thus, for the special cases of supersonic she: 
flow and Prandtl-Meyer flow, charts of the shock angle as 
function of upstream Mach number are presented so that tl: 
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y-save of a shock wave through these types of nonuniform 
vions can easily be traced. 
\lso, a simple procedure is proposed which, in place of the 
linarv method of characteristics, may be used for computing 
supersonic portion of the flow field downstream of the shock 
ive. When a portion of the downstream flow becomes sub- 
nie. the wave analvsis here used becomes invalid, but an extra- 
ation of the procedures is given under the assumption that 
curvature of the streamlines in the downstream flow field is 
i]. As an example, the propagation of a shock wave through 
vake-type supersonic shear profile is computed, and the flow 
| downstream of the shock is constructed. 


S. Tomotika, Japan 


Bernard, J.-J., Structure of the shock wave (in French), 
nter. Mécan, I, Publ. sci, tech. Min. Air, Paris no. 
948, 83-98, 1951. 


\uthor investigates structure of the shock wave by employing 


197. 


¢ Coll. 


vial equations of fluid mechanies instead of the relationships of 
tie theory of gases. Using the dynamic energy and con- 
iuity equations including heat conduction and viscosity, to- 

| ther with equation of state of perfect gas, the equations are 
the case of a plane shock. The constants of 


egrated once for 
vration can be determined for two limiting conditions of 
‘ Prandt] number equal to zero (viscosity coefficient zero) and 
Then author obtains 


infinity (heat-conduction coefficient zero). 


ition for particular Prandtl] number, 3/4. A method is 
shown for developing the solution for arbitrary Prandtl number 
the case of a power-law variation of viscosity with temperature. 
Results of velocity distribution versus distance through the shock 
rms of molecular mean free paths are plotted for two powers 


perature, 3 


tand 0, and for values of Prandtl] number rang- 
H. G. Stever, USA 


Chu, B.-T., On weak interaction of strong shock and 
Mach waves generated downstream of the shock, ./. acro. Sci. 19, 
133-446. July 1952. 


198. 


see AMR 5, Rev. 2880. 
¢ 
199. Jones, H., The properties of gases at high pressures 
which can be deduced from explesion experiments, Third Symp. 
Combust. Flame Expl. Phenom.; Baltimore, Md., Williams «& 
Wilkins, 590-594, 1949. $13.50. 
ey \uthor derives expressions for Chapman-Jouget detonation 
( ssure and density 2s explicit functions of explosive loading 
sity, detonation velocity, and (2 + @), where q@ is a function of 
uition pressure and density and where 2 + @ occurs only 
tionaliv. He then shows that @ has the plausible bounds 0 to 
25, so that accurate experimental determination of detonation 
“ oclty as function ef loading density and reasonable estimate of 
suflice to give relatively accurate expressions for detonation 
sure snd density as functions of loading density. 
7 tay C. Makino, USA 
200. Pai, S. I, Axially symmetrical jet mixing of a com- 


pressible fluid, Quart. appl. Math. 10, 2, 141-148, July 1952. 
Vaper treats the laminar and turbulent case of a completels 
minded jet, ie., nozzle-exit pressure equals free-stream pressure, 
uusting into uniform stream. It is assumed throughout that 
pressure gradient in the jet is negligible, and that the Prandt] 

inber is unity. 

the laminar case, the usual assumptions of boundary-layer 
are employed to simplify the Navier-Stokes equations. 
~e are solved first by the method of small perturbations, and 
exact solution using numerical integration by finite 
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differences. Results are given for the specific case of a hot jet 
issuing into a cold stream. 
The turbulent case is treated on the basis of Reichardt’s con- 


cept of “free turbulence’’—which neglects viscous forces and 
assumes the coefficient of exchange to be independent of the 
radial distance—and Taylor’s modified vorticity transport theory. 
A suitable change of variables transforms the turbulent differen- 
tial equations to the corresponding laminar ones. , These ean be 
solved as shown in the first part of paper, provided two charac- 
teristic constants are properly chosen from experimental data. 


Ht. P. Liepman, USA 


201. Germain, P., and Liger, M., A new approximation for 
the study of subsonic and transonic flow (in French), (. R. Acad. 
Sct. Paris 234, 19, 1846-1848, May 1952. 

A new method is proposed for reducing the study of these flows 
to the study of Tricomi’s equation. 
satisfactory for a range of velocities going from zero to a value 


The approximation is very 


slightly above the velocity of sound. 
From authors’ summary by D. C. Pack, England 


202. Imai, I., Note on the drag of a finite wedge at Mach 
number 1, ./. aero. Sci. 19, 7, 496-497, July 1952. 

Flow over a wedge at Mach one is treated as subsonic problem 
by assuming that, behind the shoulder of wedge, dead-air region 
with sonic pressure oecurs. Drag coefficient for nose part of 
wedge agrees roughly with solution of correctly formulated 
boundary-value problem [AMR 4, Rev. 3299]. 
that, because of its unrealistic simplifications, paper does not 


feviewer feels 


provide new insight into the physical properties of transonic flow 
fields. Gottfried Guderley, USA 


203. Poggi, L., Extension to the cases of two-dimensional 
and spherically symmetric flows of two particular solutions to the 
equations of motion governing unsteady flow in a gas, \ AC'.1 7M 
1332, 6 pp., June 1952, 


204. Miles, J. W., On the general solution for unsteady 
motion of a rectangular wing in supersonic flow, ./. avro. Sc7. 19, 
6, p. 421, June 1952. 


Note in Readers’ Forum. 


205. Moore, F. K., Displacement effect of a three-dimen- 
sional boundary layer, \ ACA 7')\ 2722, 15 pp., June 1952. 


ae 


Author shows how ‘‘displacement surface’? may be defined in 
three-dimensional boundary-layer flow, and he obtains a differen- 
tial equation giving relation between this surface and the two 
displacement. thicknesses, defined in the usual manner. For 
boundary-laver flow, given theoretically or experimentally, dis- 
placement surface may be determined from this equation and, in 
general, is not the same as displacement thicknesses ordinarily 
defined. 


point in secondary flow, flow about vawed infinite cylinder, and 


Author treats, in particular, plane flow, stagnation 


supersonic flow about cone at smal! angle of attack [AMR 5, Rev. 
1157]. John A. Lewis, USA 


206. Cole, J. D., and Wu, T. Y., Heat conduction in a com- 
pressible fluid, J. appl. Mech. 19, 2, 209-213, June 1952. 

The transfer of heat in a compressible fluid is studied analyt- 
ically. Under the restrictions of an inviscid but heat-conduct- 
ing fluid and of a linearized system, it is found that an excess of 
heat is not only carried away by conduction but also causes a 
pressure wave to move in the fluid. The total energy is divided 


between thermal and pressure waves. Difficulty in reading the 
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paper is increased by the lack of precise definition of all the sym- 

bols used. M. W. Rubesin, USA 
207. Saunders, O. A., and Calder, P. H., Some experi- 

ments on the heat transfer from a gas flowing through a conver- 

gent-divergent nozzle, Heat Transfer Fluid Mech. Inst., Stanford 

106, 1951. 

Heat-transfer measurements were made at several positions 


Univ., 91 


along the divergent portion of a smooth, continuous convergent- 
divergent nozzle at Mach numbers up to 1.75. Hot combustion 
gases at 865 C were passed through nozzle, which was water- 
With 
and viscosity corresponding to stream stagnation temperature, 
data were found to agree well with formula for low-speed flow 
past flat plate with turbulent boundary layer: St = 0.0285 Re~°-?, 
Author states that this agreement 
suggests “that such low-speed formulas may be used for super- 
Recent work on compressible turbulent 
boundary layers indicates that use of incompressible formulas 
with viscosity based on stream stagnation temperature is not a 
good approximation for Mach numbers greater than about 2.0. 
Above suggestion should, therefore, be restricted to range covered 


W. E. Moeckel, USA 


cooled. teynolds number based on distance from throat 


where St is Stanton number. 


sonic flow in nozzles.” 


in experiment. 


208. Hermann, R., Diffuser efficiency of free-jet supersonic 
wind tunnels at variable test chamber pressure, J. aero. Sci. 19, 
6, 375-384, June 1952. 

See AMR 5, Rev. 2670. 


209. Tsien, H. S., The transfer functions of rocket nozzles, 
J. Amer. Rocket Soc. 22, 3, 139-148, 162, May-June 1952. 

The behavior of a hypercritical nozzle discharging gases from a 
chamber with oscillating conditions is analyzed. The unsteady 
one-dimensional equations are linearized assuming low oscilla- 
tion amplitudes, and only solutions which oscillate harmonically 
in time are considered. A second-order complex equation in 
amplitudes is obtained, with the two conditions that at entrance 
of nozzle the amplitudes take prescribed values, and that no wave 
can come through the sonic throat from supersonic to subsonic 
region. Oscillations are assumed isothermal (and therefore non- 
isentropic). For simplicity, analysis is restricted to a specific 
nozzle shape resulting in linear steady-state velocity distribution 
along axis (paper does not say explicitly that this restriction is 
needed only in subsonic region), Solutions are given for low 
frequencies, in which case, departure from steady-state conditions 
with increasing frequencies is determined; and for very high fre- 
quencies, in which case, the behavior is radically different from 
steady state. Important conclusion is that, when studying sta- 
bility in combustion systems, the influence of nonsteady state on 
nozzle can be important and must be considered. This study 
opens the way to more detailed investigations. 

Luigi Crocco, USA 


210. Kainer, J. H., and King, Mary D., The theoretical 
characteristics of triangular-tip control surfaces at supersonic 
speeds. Mach lines behind trailing edges, VACA TN 2715, 76 
pp., July 1952. 

By means of linearized theory, generalized expressions in closed 
form have been obtained for the characteristics due to control- 
surface deflection (Cx, Cys, Cms, and Cys) and due to wing angle of 
attack (Cha) for wing planforms having triangular-tip control 
surfaces at supersonic speeds. The analysis considers wing trailing- 
edge sweep, control-surface geometry, and Mach number for the 
For Cys, the effeets of wing leading- 
The analysis is 


deflection characteristics. 
edge sweep and aspect ratio are also included. 
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limited to configurations where the trailing edges are supersonic 

and where the innermost Mach lines from the leading edge of the 

control-surface root chord do not intersect the wing root chord 
From authors’ summary by H. P. Liepman, USA 


211. Klein, H., The calculation of the scoop drag for a 
general configuration in a supersonic stream, Vouglas Aircr. Co. 
Rep. SM-13744, 43 pp., Apr. 1950. 

Division of net accelerating force along flight path acting on an 
air-breathing vehicle into a defined net thrust and a resulting 
drag expression is examined, using steady-state momentum equa- 
tion. Vehicle considered is a general configuration with no 
special symmetry. 

Following conclusions are reached: (1) ‘Additive drag”’ nor- 
mally used in ramjet practice is not consistent with usual defini- 
tion of fuselage or body pressure drag. A “‘scoop incremental! 
drag’’ is defined which is commensurate with usual definition oi 
fuselage pressure drag. (2) A method is devised and equations 
are developed for computation of scoop incremental drag. 
responding charts are presented for an important class of geome- 
(3) Method is applicable to configurations not hereto- 
Results obtained with two 


Cor- 


tries, 
fore susceptible to analysis. (4) 
simple examples where other analyses were available gave reasona- 
ble agreement. 

From author’s summary by P. Schwaar, Switzerland 


212. Watkins, C. E., Effect of aspect ratio on the air forces 
and moments of harmonically oscillating thin rectangular wings 
in supersonic potential flow, \ 10.1 Rep. 1028, 17 pp., 1951. 

Supersedes paper reviewed in AMR 4, Rev. 1739. 


213. Goldsworthy, F. A., Two-dimensional rotational flow 
at high Mach number past thin aerofoils, Quart. J. Mech. app. 
Math. 5, part 1, 54-63, Mar. 1952. 

Paper is principally concerned with a detailed exposé of th 
derivation, by disregarding term of order O(.Mo~*), of a set ot 
simplified equations for the title subject. The analog, first given 
by Hayes, between the title subject and unsteady one-dimensional 
flow produced by the motion of a piston is discussed. Paper ends 
with a note on the effect of entropy, in which it is concluded that 
the assumption used by some other investigators, namely, that 
the flow is isentropic behind the bow shock wave, forms a reasona- 
ble approximation for calculating the pressures on the airfoil 


surface. John R. Spreiter, USA 


214. Trilling, L., The collapse and rebound of a gas bubble, 
J. appl. Phys. 23, 1, 14-17, Jan. 1952. 

The velocity and pressure field in a slightly compressible liquid 
resulting from the collapse of a spherical bubble are computed 
as a function of the pressure at the bubble wall, using the acoustic 
approximation. The results are accurate as long as the liquid 
velocities are small compared to the sonic velocity in the liquid; 
they agree with the results previously obtained by C. Herring. 

The following bubble model is then investigated. The bubbl 
is supposed filled with inviscid perfect nonconducting gas; special 
emphasis is given to the gas motion which involves a series of 
shock waves. 
degraded so that the radius of the bubble after the first rebound 


A fraction of the energy of compression is thus 
is somewhat less than the original radius. The pressure variation 
at the bubble wall is virtually the same as if the gas were com- 
pressed uniformly and isentropically. 

From author’s summary by Joseph Levy, USA 
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Turbulence, Boundary Layer, etc. 
‘tes also Revs. 10, 200, 205, 264) 


215. Timman, R., General principles of the boundary-layer 
theory (in Dutch), Jngenieur 64, 13, L.6-L.10, Mar. 1952. 
\rticle is a short lecture on boundary-layer equation, momen- 
n equation, transition, and turbulent boundary layer. 
Fritz W. Riegels, Germany 


216. Comolet, R., Stability of laminar flow in the boundary 
layer (in French), Actes Coll. inter. Mécan, II, Publ. sei. tech, 
Vin. Atr, Paris, Publ. 251, 231-251, 1951. 

Paper reviews the theoretical work done round the world on 
theory of small oscillations, instability of boundary layers, and 


evelopment of turbulence Fritz W. Riegels, Germany 


217. Wijker, H., On the determination of the transition 
point from measurements of the static pressure along a surface, 
\at. LuchtLab. Amsterdam Rap. 4.1210, 17 pp., 1952. 

The ditference of the static pressure at the edge of the bound- 

laver and at the surface is computed for laminar and _ tur- 
ent flow along a flat plate. The difference deduced from the 
ivnamic pressure of the stream has the order of magnitude Re,~! 
the laminar flow, and Re,-'/? in the turbulent flow (Re, is the 
Reynolds number for the distance from the leading edge). In the 
ransition region, the static pressure increases downstream for 
Re.» <4.5-104, and decreases for Re, ,. > 1.5°104 (Re,,,, means Re, 
ior the transition point). In the region of Re,.,, = 3-104, a corner 
oes not exist in the static pressure distribution, and the transi- 
tion point cannot be determined from pressure measurements 
ong the surface. 

In reviewer’s opinion, the investigation is not so much a con- 
tribution to the experimental determination of the transition 
point, but the problem is of fundamental importance for bound- 


\-laver theory. N. Scholz, Germany 


218. Tetervin, N., and Lin, C. C., A general integral form 
of the boundary-layer equation for incompressible flow with an 
application to the calculation of the separation point of turbulent 
boundary layers, VACA Rep. 1046, 19 pp., 1951. 

Supersedes paper reviewed in AMR 4, Rev. 348. 


219. Levy, S., Heat transfer to constant-property laminar 
boundary-layer flows with power-function free-stream velocity 
and wall-temperature variation, ./. aero. Sci. 19, 5, 341-348, May 
1952, 

Exact solutions of the boundary-layer form of the energy equa- 
tion for incompressible flows are only possible for “wedge flows” 

= cr™) and a power function variation of wall temperature 

{9 = Ax”), the pertinent solutions of the momentum equation in 
this case being those of Hartree. Previous numerical computa- 
tions by Schuh and by Chapman and Rubesin show certain dis- 
repancies, and the object of the present IBM machine calcula- 
ons is the resolution of these discrepancies and an extension of 
nge of the previous solutions, The results cover a range of 
wall-temperature function exponents y from —2.5 to 4.0, and of 
Prandtl] numbers from 0.70 to 20.0 for four values of m (4, 1, 0, 
~ 0.0904). Examination of the results reveals that the results of 
“chuh for the flat plate are in error. An approximative formula 
's given for the local heat-transfer coefficient covering the range of 


he calculations within £5%. W. Wuest, Germany 
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220. Truckenbrodt, E., An approximate method for the 
calculation of the laminar and turbulent boundary layer by simple 
quadrature for two-dimensional and axially symmetric flow, 
J. aero. Sci. 19, 6, 428-429, June 1952. 

For laminar, plane flow, the end formulas resemble those given 
by Holstein, H., Bohlen, T., Walz, A. |Ber. Lilienthalges. p. 10 
5, 1940, and 141, 8, 1940]; Young, A. D., and Winterbottom, N. E. 
[Rep. Mem. 2400, 1940 and 1950] and B. Thwaites [AMR 4, Rev. 
355], although at their time the energy equation [AMR 4, Rev. 
But the present equations claim to 
As for 
the turbulent boundary layers, reviewer thinks it unfortunate to 


1695] was not yet known. 
hold also for axially symmetric flow and for rough walls. 


base a calculation method on functions drawn from tests on air- 
foils because of the neglected disturbing effects of the boundary 
lavers on the side walls of the tunnels. (Compare Admiralty 
Research Laboratory report ARL/R1/G/HY/12/1, to be pub- 
lished in Aeronautical Quarterly. ) 

Karl Wieghardt, England 


221. Levy, S., and Seban, R. A., Recovery factors for the 
laminar ‘‘separation’’ and stagnation flows, /. aero. Sci. 19, 5, 
355-357, May 1952. 

The recovery factor has been calculated for stagnation flow 
(0.815) and separation flow (0.762). The reduction seems to be 
rapid near separation. Karl Wieghardt, England 


222. Laufer, J., Investigation of turbulent flow in a two- 
dimensional channel, NACA Rep. 1053, 20 pp., 1951. 
Supersedes paper reviewed in AMR 4, Rev. 346. 


223. Goldstein, S., Statistical theory of turbulence (Lecture 
series no. 6, prepared by S. I. Pai), Univ. Maryland, Inst. Fluid 
Dynamics appl. Math., 43 pp., 1950. $0.80. 

This is an expository paper (mimeographed notes from two 
lectures) on some theoretical investigations of turbulence. The 
statistical description of a turbulent field by correlation coeffi- 
cients and spectra of turbulence is discussed. Several equations 
relating these functions in a field of isotropic turbulence are then 
derived. The relations involving the three-dimensional spectrum 
are developed and some remarks are made on Kolmogoroff’s 
theory of locally isotropic turbulence. F. N. Frenkiel, USA 


224. Moya!, J. E., The spectra of turbulence in a compres- 
sible fluid; eddy turbulence and random noise, Proc. Camb. phil. 
Soc. 48, part 2, 329-344, Apr. 1952. 

The state of a real fluid is completely specified by its velocity, 
density, pressure, and temperature fields. When the fluid is in 
turbulent flow, all these quantities fluctuate in a disordered 
Paper contains the mathematical technique needed for 
investigation of turbulence in compressible fluids. Author uses in 
the first line the method of space Fourier spectra. He finds that 
the turbulent motion separates into two physically distinct 
groups, one corresponding to fluctuating acoustical waves which 
author calls random noise, and the other to fluctuating vorticity, 
called eddy turbulence. In a homogeneous field of turbulence, the 
two interact only through the nonlinear inertia terms in the dy- 
namical equations of the fluid. At low Reynolds numbers, this 
interaction will be weak; the two phenomena will tend to proceed 
independently of each other. The component of the velocity 
field associated with eddy turbulence has very much the same 
character as for an incompressible fluid. Probably the main 
effect of compressibility on eddy turbulence is to introduce an 
additional source of energy dissipation through the creation of 
disordered acoustical waves which are transmitted or absorbed 
O. H. Faxén, Sweden 


manner. 


at the boundaries. 
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225. Bryson, A. E., and Edwards, R. H., The effect of non- 
uniform surface temperature on the transient aerodynamic heat- 
ing of thin-skinned bodies, J. aero. Sci. 19, 7, 471-475, July 1952. 

See AMR 5, Rev. 2729. 


226. Uberoi, M. S., and Corrsin, S., Diffusion of heat from a 
line source in isotropic turbulence, VACA TN 2710, 90 pp., June 
1952. 

A systematic study of the thermal wake of a thin heated wire 
placed in various isotropically turbulent flows is described, and 
the results discussed in terms of G. I. Taylor’s theory of turbulent 
diffusion by continuous movements. This theory uses the La- 
grangian double velocity correlation function, and the relations 
between scales based on this function and on the more usual Eu- 
lerian correlation function are discussed in full. Useful criteria 
for the validity of the commonly used approximation U?y,2 > = 
u2 are given. Assuming that the molecular diffusion of heat is 
additive to the turbulent diffusion, values of the Lagrangian 
microscales and integral scales are computed from the observed 
widths of the heat wakes, and attempts are made to compute the 
Lagrangian correlation function using G. I. Taylor’s formulation 
for decaying turbulence. The final accuracy is inevitably low, due 
to two successive differentiations of the original results. Being 
the first svstematie study of this kind, paper should be of considera- 
ble value to workers in this field. 

A. A. Townsend, England 


227. Donaldson, C. du P., On the form of the turbulent skin 
friction law and its extension to compressible flows, VACA 7')V 
2692, 19 pp., May 1952. 

A statement of turbulent shear at an adiabatic wall is obtained 
by virtue of the Prandtl] assumption of a linear mixing length and 
power low-velocity distribution in the boundary layer for constant 
property incompressible flow. By means of additional statements 
regarding variation of density and viscosity in the boundary 
laver, and additional assumption defining the extent of the laminar 
sublaver, the specification of the wall shear so obtained is ex- 
tended to the case of compressible flow. The results comprise no 
substantial contribution to the existing literature on the subject. 

fobert M. Drake, ar. USA 


Aerodynamics of Flight; Wind Forces 


(See also Revs. 25, 92, 173, 185, 263, 265) 


228. Bradbury, F. J., and Parker, S. M., Some design con- 
siderations on powered flying controls, Aircr. Engng. 24, 281, 1S9- 
194, July 1952. 

Paper gives excellent physical insight to the nature of tactors in- 
fluencing the design of powered controlled systems for aircraft. 
Authors draw upon their experience with mechanically coupled, 
hydraulie-powered systems to illustrate the problem. In se doing, 
they discuss (a) the types of servo systems used for control boost 
purposes, (b) typical installations, (¢) factors affecting stability, 
(d) factors influencing the design of the control valve, and (e) 
damper design. In addition, discussion is given to the necessity 
of preflight testing for stability and reliability. 
indicates that the authors have achieved a proper balance between 


Paper as a whole 


theory and practical approach for a problem of this kind. 
Leonard Segel, USA 


229. Bensen, I. B., The pressure-jet helicopter; perform- 


ance data and operating experience, ero. Engng. Rev. 11, 6, 41 
ol, June 1952. 
See AMIR os Rev. 2128. 
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230. Castles, W., Jr.. and New, N. C., A blade-element 
analysis for lifting rotors that is applicable for large inflow and 
blade angles and any reasonable blade geometry, VN AC'A 7'\ 
2656, 63 pp., July 1952. 

Simple approximate relations between rotor thrust and flight- 
path velocity components and rotor blade angles, torque, and 
in-plane forces are derived, and these solutions, based on th: 
assumption of a triangular distribution of blade circulation and 
parabolic variation of profile drag with lift, are sufficiently ac- 
curate for preliminary calculations and determination of equi- 
librium angle of attack and lateral tilt of the tip-path plan 
More exact blade-element equations are then derived for the rela- 
tions between thrust and flight-path velocity components and 
equilibrium blade angles, torque, and in-plane forces and mo- 
ments. Method should be useful for convertaplane as well ss 
helicopter calculations. 

From authors’ summary by H. P. Liepman, USA 


©6231. Gessow, A., and Myers, G. C., Jr., Aerodynamics of 
the helicopter, New York, Macmillan Co., 1952, 343 pp. 36. 

According to the authors, this book ‘was written as a text for 
senior and graduate engineering students and engineers in the in- 
dustry’’ with a definite aim of “presenting clearly and logically 
the aerodynamics of the helicopter as developed to date.” In 
order to achieve their aims, ‘the authors constantly endeavored 
to give physical concepts for the phenomena associated wit! 
rotating wings.” 

In reviewer’s opinion, the authors achieved their objectives, to 
a large degree, through logical arrangement of the text and eles: 
presentation of problems well supported by numerous illust: 
tions. The first two chapters (entirely descriptive) are devoted to 
helicopter development and introduction to basic concepts « 
rotary wing aircraft. Four consecutive chapters deal with verti- 
eal flight problems, starting with simple momentum considers:- 
tions and going through performance aspects of hovering and 
climb, and ending up with an analysis of vertical autorotatior 
Considerations of the physical concepts of blade motions and 
rotor controls serve as an introduction to the aerodynamics 
forward flight. This is followed by forward-flight performance ai 
a special chapter on blade stall. The last two chapters touch o 
basie concepts of helicopter stability and vibration problems 
Finally, a bibliography containing 162 entries concludes this 
book, which highly deserves recommendation as reading materi: 
for students as well as helicopter engineers. 

W. Z. Stepniewski, USA 


232. Goranson, R. F., and Kraft, C. C., Jr., Measurements 
of flying qualities of an F-47D-30 airplane to determine lateral! 
and directional stability and control characteristics, VACA 7'\ 
2675, 61 pp., July 1952. 

Flight tests were made to determine the lateral and directional 
stability and control characteristics of an F-47D-30 airplane. Tl 
results showed the airplane stability to be weak directionally 1 
low-speed conditions. In the power-off landing condition 21 
high-speed clean conditions, the directional stability was sati-- 
The effect of increasing the altitude was to decrease t] 

The general characteristics of the aileron control we 


factory. 
stability. 
satisfactory, but the values of the aileron effectiveness were lo 
and failed to meet the Air Force handling-qualities requirement> 
The rudder-foree trim change with change in power and spe 
was rather large and objectionable to the pilot, although the for: 
encountered did not exceed the specified requirements 

From authors’ summa 








nts 
ral 
I’ \ 
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233. Hancock, K. G., Power steering for aircraft, /. roy. 
Soc. 56, 499, 513-528, July 1952. 
\rticle analyzes the need, requirements, and design criteria for 
steering and wheel-shimmvy suppression of an aircraft on 
eround. The four methods of power steering suggested are: 
external means such as manually or by tractors; (b) by 
tial braking; (e¢) by differential power for multimotored 


d) by nose-wheel or tail-wheel steering. Shimmy damp- 


il] castoring wheels is suggested as necessary to overcome 
-speed shimmy and high-speed shimmy. 

(ie following summarizes author’s analysis: 
(1) Angular acceleration 

(2) side forces on the tires 


Net torque re- 
| for steering is determined by: 
nd lateral moment of inertia; 

arms involved; (3) friction torques; (4) longitudinal 
coupled wheels; and (5) sometimes unsymmetrical power. 

sile forces on the tire are limited by allowable friction coefficient, 
the point of application of this force is determined by 
hanical and “pneumatic trail.” Maximum allowable corner- 
igles of 8° to 15° for steering are suggested, depending on 
ind frietion conditions. Two steering circuits are given for 


gy power to nose-wheels. In these circuits, steering power 
dis proportional to wheel position lag, and the use of a 3000- 
hvdraulie system incorporates provision for shimmy damping. 
Shimmy damping may be achieved by wheel coupling if dual 
<, but the use of hydraulic type is recommended. Provision 

heel centering for retraction and of free castoring for turning 


Uvaed. Ammon S. Andes, USA 


234. Savage, W. F., A generalized ground run chart, .//. 
Nei. 19, 7, 494-496, July 1952. 

Phe chart presented can be used to determine the ground-run 

ce in take-off for any aircraft having a power plant that 

onstant thrust throughout the range of ground-run 

The chart is a graphical representation of the well- 

formula for the ground-run distance {H. Blenk, Yearbook 

827 of the DVL], which results from a direct integration of the 


cceleration equations. Julius Rotta, Germany 


235. Yates, A. H., Notes on the mean aerodynamic chord 
and the mean aerodynamic center of a wing, ./. roy. aero. Soc. 56, 
174, June 1952. 


Che relations between the various reference chords used in re- 


HON) 46] 


ts on the loading of wings (standard mean chord, mean aero- 
hord, centroid of area ehord, and so on) are reviewed. 


ulus are given for the position on these reference chords of 
ean aerodynamie center of certain simple “additional” load 
tons. teferences to convenient methods of calculating 


id distribution on an arbitrary wing are also given. 
from the author’s summary by John W. Miles, USA 


-30. Lapin, E., Crookshanks, R., and Hunter, H. F., Down- 
wash behind a two-dimensional wing oscillating in plunging 

otion, J. aero. Sci. 19, 7, 447-450, 458, July 1952. 

sve AMR 5, Rev. 2405. 


“37. Walker, W. G., and Schumacher, P. W. J., An analysis 
the normal accelerations and airspeeds of a two-engine type of 
transport airplane in commercial operations on routes in the 
central United States from 1948 to 1950, NACA TN 2735, 30 


July 1952. 


Qt 


Normal-aeceleration and airspeed data obtained from NACA 
‘« recorders installed in a two-engine type of transport airplane 

ualvzed to determine the gust and gust-load experiences of 
irpline. The accelerations experienced equaled or exceeded 


iuit-gust-load-factor increment, on the average, twice (once 
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positive and once negative) in about 2.8 X 10° flight miles, and 
an effective gust velocity of 30 fps was equaled or exceeded, on the 
average, twice in about 0.7 X 10® flight miles. A comparison ot 
these values with corresponding values from the same type ol! 
airplane during past operation agree well with the wartime (1941 
to 1945) experiences, but were about 20% larger than the prewar 
(1937 to 1941) experiences. From authors’ summary 

238. Haus, F., Theoretical study of automatic control of 
aircraft (in French), Wém. Soc. Belge Ingén. Industr. (B) nos. 1, 2; 
1-154, Feb., Aug. 1950. 

Memoir was awarded 1948 prize of Société Royale Belge des 
Ingénicurs et Industriels. Author recognizes that presentation is 
essentially classical, with frequency domain and operational 
methods introduced toward the end only as examples of modern 


techniques. First four chapters introduce various definitions and 


‘ 


conventions in connection with kineme‘tes and dynamics of rigid 


airframe. Chapter 5 treats effect of control surfaces on steady- 
state equilibrium of aircraft. Chapters 6 11 take up classical 
theory of aircraft transient response based on linearization of 
differential equations. Numerical examples with curves are in- 
cluded throughout. Chapter 12 treats forced response by applica- 
Chap- 


ters 13 and 14 introduce the sensing elements and actuators of 


tion of Duhamel’s integral to unit-step-function response. 
automatic control. Chapters 15-17 treat performance of the 
closed-loop system. Chapters 18-20 introduce operational and 
frequency domain methods, 

teviewer believes early introduction of operational and Jére- 
quency domain methods immediately after linearization of equa- 
tions of motion to be desirable. Duhamel’s integral treatment 
might be replaced by convolution of Laplace-Stieltjes transform 
Introduction of system response to unit Dirac impulse is believed 
desirable in connection with transfer functions. 


L. L. Rauch, USA 


239. Luskin, H., and Lapin, E., An analytical approach to 
the fuel sloshing and buffeting problems of aircraft, J. aero. Sc. 
19, 4, 217-228, Apr. 1952. 

See AMR 4, tev. 4573. 


Aeroelasticity (Flutter, Divergence, etc.) 
(See also Rev. 212) 


240. Frazer, R. A., and Skan, Sylvia W., Possio’s subsonic 
derivative theory and its application to flexural-torsional wing 
flutter. PartI. Poissio’s derivative theory for an infinite aerofoil 
moving at subsonic speeds. Part II. Influence of compressi- 
bility on the flexural-torsional flutter of a tapered cantilever wing 
moving at subsonic speed, Acro. Res. Counc. Rep. Mem. 2553, 22 
pp., June 1942, published 1951. 

Paper reviews Possio’s theory for an oscillating infinite airfoil 
moving with subsonic (compressible) speed. Certain modifica- 
tions are proposed and some details in the derivation of the theory 
The most important modification consists of the use 
Aer rly - 


namic flutter derivatives are calculated from this modified theory 


supplied. 
of a trigonometric series for the doublet distribution. 


for a Mach number of 0.7 and a frequency parameter \ ranging 
from 0 to 0.5. 
duced frequency parameter k commonly used in aeroelastice work, 


This frequency parameter v equals twice the re- 


The derivative values calculated with three-point collocation are 
adequate for A less than 1, and are in fair agreement with Possio’s 
values. Five-point collocation is required for the range of 
from 1.0 to 2.0. However, for \ = 


tion mav not be satisfactory 


5, even seven-point colloca- 
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The theory is applied toa normal wing in part II. The ratio of 
compressible flutter speed at M = 0.7 to incompressible flutter 
speed turns out to be about 0.90 at 40,000-ft altitude and near 1.0 
at sea level. H. P. Liepman, USA 

241. Abichandani, K. P., and Rosenberg, R. M., Once 
more—single degree of freedom flutter of an aileron, J. aero. 
Set. 19, 7, 503-504, July 1952. 

Note in Readers’ Forum, 


Propellers, Fans, Turbines, Pumps, etc. 


(See also Revs. 34, 189, 230) 


242. Martinuzzi, P. F., Multistage radial turbines, 7’rans. 
ASME 74, 5, 663-672, July 1952. 

Operation of a radial turbine as an inverted centrifugal com- 
pressor is discussed, and it is shown that limited enthalpy drop re- 
quires new design approach. The possibility of building a multi- 
stage inflow turbine where all stages are carried on a single rotor 
disk is examined. The first (high-pressure) stage is treated in de- 
tail and the results adapted to succeeding stages. Stresses 
occurring in the rotor disk and design of a multistage turbine 
J. ©. Wisdom, Australia 


wheel are considered. 


243. von der Nuell, W. T., Single-stage radial turbines for 
gaseous substances with high rotative and low specific speed, 
Trans. ASME 74, 4, 499-514, May 1952. 

Paper gives various information on centripetal gas turbines, 
starting with a qualitative description of application fields of 
axial and radial runners by means of specific speed considerations. 
Wheel configurations and related stress problems are then dis- 
cussed, followed by some remarks on nozzle design, bearing and 
seal problems, performance charts, control methods, and indus- 
trial radial turbine applications. The whole discussion results 
in a rather heteroclite paper, ‘‘which cannot claim to be more than 
an accumulation of high lights and side lights.”’ Most interesting 
fact lies in using single-stage 90° wheels similar to aircraft-engine 
superchargers as centripetal turbines for low specific speeds, with 
reversal of rotation and flow directions. Paper ends with a 
pompous philosophical sentence, but there is no place here for 


philosophical comments! Pierre Schwaar, Switzerland 


©244. Kruschik, J., The gas turbine [Die Gasturbine] (in 
German), Wien, Springer-Verlag, 1952, x + 469 pp. $15. 

Author covers completely the entire field of gas turbines. The 
first three chapters contain a brief history, a general analysis, and 
the thermodynamics of the gas turbine. A fuel-cost comparison 
between Diese] engines, gas turbines, and steam turbines is shown 
ina diagram. The thermodynamic analysis includes a multitude 
of open eveles and also covers the closed and semi-closed proc- 
esses. Graphs are presented for the optimum efficiency of the 
various C\ cles, 

The next three chapters discuss the use of diagrams, the design 
of the gas turbine and its components, and the performance of 
various cycles. Enthalpy-entropy diagrams for air and combus- 
tion gases are enclosed. Additional graphs, such as a novel poly- 
tropic process-entropy diagram and various nomograms, are in- 
cluded as an aid to gas-turbine calculations. The paragraphs on 
compressor, turbine, and combustion chamber treat in detail the 
mechanical and design problems. While the fluid mechanics of 
turbomachinery and thermodynamics of the combustion process 
are essentially contained in the literature references, the per- 
formance and efficiency of these components are discussed accord- 
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ing to their importance for the achievement of good over-a|| 
efficiency. A complete description of most European and 
American gas turbines is given, and the various practices are de- 
scribed and analyzed in detail. An analysis of various fuel sys. 
tems and control means for gas turbines is presented. The re- 
quirements for partial load performance and the efficiency during 
partial load are discussed. 

The next three chapters discuss materials, the closed and semi- 
closed cycle. A complete survey is presented of high-temperature 
materials used for gas turbines in Europe and in this country 
The closed and semi-closed processes are discussed in detail, in- 
cluding their control requirements. The last five chapters discuss 
applications of the gas turbine. All major industrial and 
marine applications are described, as well as two automotive units 
Aircraft applications include the turbojet units and propeller tur- 
bines. The author’s thoroughness in the treatment of the thermo- 
dynamie processes and the presentation of European and Ameri- 
ean design practices make this book a valuable contribution to th: 
literature on gas turbines. It is commended for the completeness 


of its information. H. E. Sheets, USA 


245. Henceley, R. V., Theoretical performance of an axial- 
flow compressor in a gas-turbine operating with inlet water in- 
jection, NACA TWN 2673, 25 pp., Mar. 1952. 

Paper presents the results of calculations designed to show th: 
magnitude of the change of the performance parameters of th: 
compressor with inlet water injection under certain simplifying 
assumptions. These assumptions consist primarily of the stag: 
efficiency of the compressor being a function of the evaporating 
cooling prior to that stage, and also of the fact that the turbin 
nozzles are choked at all times. The gas flow through the com 
pressor is assumed to contain sufficient water so that continuous 
saturation throughout the compressor process is obtained. 

The primary results of the investigation consist of the fact tha: 
the compressor work per lb of turbine gas flow is always lower wit! 
inlet water injection than without, even at low altitudes, hig! 
Mach numbers, and high compressor-pressure ratios where larg: 
decreases in compressor efficieney occurred. 

The usefulness of inlet water injection can be determined on) 
after results of calculations of this tvpe are used to determine tl 
effect of the water on the entire aircraft performance, including 
such factors as increased weight and drag due to necessary injec- 
tion equipment such as pumps, nozzles, and tanks. It is possib|: 
that the disadvantages obtained from these factors may out- 
weigh the advantages in small increases in compressor. per- 


formance, \forton Alperin, USA 


246. Michel, D. J., Mizisin, J., and Prian, V. D., Effect of 
changing passage configuration on internal-flow characteristics of 
a 48-inch centrifugal compressor. I—Change in blade shape, 
NACA TN 2706, 40 pp., May 1952. 

Paper represents a continuation of studies made on this im- 
peller (NACA RM E51D20). The passage shape of the origin: 
impeller was modified by gluing blocks of balsa wood to the lead- 
ing side of the vanes to reduce the deceleration rates along the 
blade faces. The internal-flow characteristics were then com- 
pared with those of the original impeller for flows varying from 
the maximum to the surge point. At the design flow, the modified 
passage showed’ a general improvement in efficiency throughou' 
the passage. Because of the shape of the leading edge of the vane, 
there were large separation losses at the inlet with high weight 
flows, but this effect was not so pronounced at low flow rates, 
where the angle of attack was positive. The low efficiency regions 
usually occurred near flow surfaces with decelerating flow, except 
along driving surfaces where most boundary-layer build-up 
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adverse Velocity gradients was probably reduced by secondary 
fows or bleeding through the clearance space. 
A. H. Church, USA 


247. Torda, P., Approximate theory of compressible flow 
through reed valves for pulse jets, Proc. Midwest. Conf. Fluid 
Dynamics, Ist Conf., May 1950, J. W. Edwards, Ann Arbor, 
\lich., 362-372, 1951. $10. 

Author develops an approximate theory of operation of reed 
valves in pulsejet engines. The results are compared with a 
previous, more refined analysis developed by the author. The 
results of each method of analysis are shown to be in reasonable 
vreement. No experimental results are presented for comparison 

th the analvtieally predicted performance. 


J. F. Manildi, USA 


248. Schrenk, O., Contribution to the aerodynamic study 

of the subsonic ramjet (in French), Publ. sci. tech. Min. Air, Paris, 
0. 258, 51 pp., 1951. 

Paper presents the classical one-dimensional aerodynamic and 
Although such 
an analysis is familiar to most workers in this field, the details, to 
the reviewer’s knowledge, have not previously been published in 
an unclassified paper. Many graphs are presented which should 
be useful to design engineers. However, since the ramjet is con- 
sidered to be essentially a supersonic power plant, reviewer feels 
that the paper would have been of more interest if the analysis 
had been extended to include the supersonic range. 

Simon Ostrach, USA 


thermodynamic analysis of the subsonic ramjet. 


249. Shepard, C. E., and Warshawsky, I., Electrical tech- 
niques for compensation of thermal time lag of thermocouples 
and resistance thermometer elements, VACA 7’N 2703, 85 pp., 
May 1952. 

\ detailed account is given of the application of electrical 
thermal lag compensation to thermocouples and resistance ther- 
mometers. The methods have a long history in hot-wire ane- 
mometry, but only recently have they been applied to this related 
held 

\uthors give the analysis of the different circuits and point out 

heir limitations. Numerical data and sample transient response 
ords complete the paper. 

leviewer would have welcomed a follow-up in greater detail of 

lose relationship between their findings and those in the field 
ol hot-wire anemometry. Leslie 8. G. Kovasznay, USA 


250. Balje, O. E., A contribution to the problem of designing 
radial turbomachines, Trans. ASME 74, 4, 451-471, May 1952. 
seo AMR 5, Rev. 1186. 


“51. Stanitz, J. D., and Ellis, G. O., Two-dimensional flow 
on general surfaces of revolution in turbomachines, VACA 7'N 
ehod, 44 pp., Mar. 1952. 

\uthors extend previous paper [AMR 4, Rev. 1315] to include 
eeneral surfaces of revolution rather than conical surfaces only. 
tive is analytical determination of quasi-three-dimensional 
flow pattern between blades by combination of two two-dimen- 
sional flows: (1) That from axial-symmetry solution (infinite 

ber of blades), which gives circumferential mean flow; (2) 

t between two closely spaced surfaces of revolution (having, 
ighly, shape of flow-passage bounding surfaces), which gives 
ircumferential variation, Relaxation method is used, with con- 
Method is limited to 
dv, nonviscous, irrotational flow, but account is taken of com- 


al transformation to plane surface. 
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Calculated results are given for two centrifugal im- 
pellers with different blade spacing; these indicate marked effect of 


pressibility. 


spacing on loss of pressure from backward component of velocity 
at impeller tip. Correlation equations, based on certain observed 
results of relaxation solution are also developed for more rapid 
prediction of stream function and velocity components; these are 
limited to straight-bladed impellers, but are otherwise suitable 
for wide range of conditions. C. W. Smith, USA 


252. Krisam, F., Influence of the stator design on the 
characteristics of centrifugal pumps (in German), Z) DI] 94, 
11/12, 319-322, Apr. 1952. 

Author presents numerous experimental results, both for 
pumps with guide vanes and for pumps with spiral casing, to 
illustrate the effect of casing design. Results are given and 
curves plotted in dimensionless form by using a pressure number 
YW = 29H /u* (i.e., the manometric coefficient), and a flow number 
yg = Q/D.2ben (592), instead of H and Q. 

The most interesting set is for a single impeller tested in three 
differently proportioned spiral casings, where the same high 
efficiency of 84.5% was attained in each case, but at widely dif- 
ferent values of specific speed, flow number, and pressure number 

Author discusses fact that varving conditions at inlet to impeller 
have negligible effect on efficiency, which is at variance with the 
old shock-component theory, and that no adverse effect on cavita- 
tion index was observed. 

Unfortunately, author omits giving data for a comparison to be 
made of the angular momentum in the easing and at exit from the 
impeller. Such information would be illuminating and useful for 
design. 

Paper also includes discussion on effect of form of inlet portion 
of pump casing and desirability of guide ribs to prevent prerota- 
tion. 

Author concludes that a pump impeller cannot be considered 
“on its own,’’ but must always be associated with the correspond- 
ing guide apparatus, in the same way as a turbine runner is 
associated with the draft tube. 

\lan Burn, Australia 


Flow and Flight Test Techniques 
(See also Revs. 167, 171, 208, 249, 319) 


253. Hansen, C. F., and Nothwang, G. J., Condensation of 
air in supersonic wind tunnels and its effects on flow about 
models, NACA TN 2690, 49 pp., Apr. 1952. 

Supersonic research in tunnels at higher Mach numbers en- 
counters the problem of air condensation. Upper and lower 
limits for the degree of supersaturation prior to condensation are 
calculated on the basis of the Becker-Doring self-nucleation theory 
(using a value of surface tension for the critical droplet size) and 
, Impuri- 
ties will the lower limit, and the 
authors conclude that, since the actual difference in the two limits 


is relatively small and air purification is difficult, elevating the 


from the saturation vapor pressure of air, respectively. 


initiate condensation near 


stagnation temperature to maintain subsaturated conditions is 
most practical. 

The presence of condensed phase in the supersonic airstream 
ean considerably alter model surface pressures, and the authors 
present a method for correcting these for small quantities of con- 
densed air. Measured pressures on the surface of a 10° wedge 
substantiate the trend of the calculations. 

tay FE. Bolz, USA 
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254. 
linear theory of the hot-wire anemometer, /’ruc. k. 
Wer. 55, 2, 1380-133, Mar. Apr. 1952. 

Authors examine the effect of the nonlinear terms in the expan- 


Muggia, A., and van ’t Sant, W. C., Jzn., On the non- 
Ned. Akad. 


sion of the statie heat-loss coefficients which appear in King’s 
They are able to explain the different 
behavior of tungsten and platinum wires by this analysis, and 


equation tor a hot wire. 


present some experimental results to confirm their prediction. 
Analvsi 


end effects negligible, since with short wires the thermal econduc- 


is restricted to wires having lengths sufficient to make 


thon to the supports strong, exaggerates the nonlinear effects. 
John P. Breslin, USA 
255. Déatwyler, G., Some contributions to the method of the 


hot wire (in French), ©. AR. Acad. Seti. Paris 235, 19, 1848-1850, 
Mav 1952. 

[nan earher paper [AMR 4, Rev. 3040), author deseribed cali- 
bration of hot wire by measuring response to variations of heating 
instead ot Method depends on validity of 


current air speed, 


King’s law. Present paper discusses calibration of wire current 
for zero air speed (required for above method of calibration), 
using empirical relationships for wire heat loss. Comparison with 
good ugreement. 


W. A. Mair, England 


experimental results shows fairl 


256. Betchov, R., Nonlinear theory of a hot-wire anemome- 
ter, VACA TM 1346, 23 pp., July 1952 
see AMR 2, Rev. 1185. 


257. Braun, I., Exact formulas for plate and cone viscometer, 
Bull. Res. Counce. [srael 1, 1/2, p. 126, Mar. 1951. 
Straightforward derivation of expressions for shear rate and 
Newtonian viscosity for larger values of angle between plate and 
one; viz., Higginbotham, J. sez. Instrum. 27, 139, 1950. 
J.T. Bergen, USA 


rotating 


258. Howes, W. L., and Buchele, D. R., A theory and 
method for applying interferometry to the measurement of cer- 
tain two-dimensional gaseous density fields, V.10C4 7).N 2693, 46 
pp., Apr. 1952. 

Interferometry of two-dimensional gas flow suffers from errors 


‘aused by light refraction in flow regions where an appreciable 


density gradient normal to the light exists. Such regions include 


— 


boundary lavers, free jet boundaries, and expansion waves. 


I 


The optics 


it paper calculates correction formulas for the density and 
} distortion. Derivation is by a method (used previously 


by Wachtell) involving power-sertes expansions for the refractive 


indeX and for the equation of the refracted light-ray path. Ex- 
plicit instructions are included for applying the correction. A 
numerical example is given whose results show, in graphical form, 
differences exceeding 10°, between the uneorrected and cor- 


The latter are in moderate agree- 


nent with independent Pitot measurements. 


rected density distributions. 


This paper is a useful guide in correcting for refraction error, 


Reviewer wonders how the finite aperture of the light source 


rht affect the results, Daniel Bershader, USA 


259. Bradfield, W. S., and Fish, W. Y., A high-speed 
schlieren technique for investigation of aerodynamic transients, 
J. aero. Set. 19, 6, 418-420, 432, June 1952. 

\ repetitive Libessart-type spark gap is used with a double-pass 
schlieren system and rotating-drum camera, to obtain a large 
number of short-duration exposures in order to study unsteady 


flows In a supersonic wind-tunnel diffuser 


APPLIED MECHANICS REVIEWS 


ANU 
The interesting feature ot the present system is the spark 
source, Which, in a period of about 20 millisec, gives 150 exposures ae 
each of about 2-microsec duration. The exposures are made oy paises 
35-mm film stretched on the periphery of the 20-in. drum of the o be 
rotating camera. The drum may be rotated at speeds betwee curacy 
2000 and 4000 rpm. The lens system gives an image of 4 X 6 mm! ticle 
Authors do not discuss whether the photographs were suits}; leal W 
for accurate measurements, say, of shock angles; or what effects 
the double-pass system, the small image, drum curvature, «and 2064. 
bulging of the film at high peripheral speeds had on the fing develo 
resolution of the photographs. 9742. ! 
As the authors point out, this type of equipment is extremely Bou 
useful in the study of nonstationary supersonic flows occurring in FE* momer 
wind tunnels and shoek tubes. Irvine I. Glass, Canadas their a 
for thr 
260. Maslach, G. J., A precision differential manometer, turbule 
Rev, sci. Instrum. 23, 7, 367-369, July 1952. Trar 
The requirements imposed by investigations of flow and heat- Teases 
transfer characteristics of low-density gases have been met by de- pressul 
veloping a precision manometer for measuring pressures in th decreas 
range from approximately 0.5 mm Hg to 20 mm Hg. The instru- lor the 
ment makes use of optical elements to allow the observer to viey The 
a clear magnified image of the meniscus. Precision lead screws the the 
and gearing control the movement of the optical viewing systems extend 
and, together with a mechanical differential, indicate the dil- Varga 
ferential height on a counter directly in thousandths of an inc! ot the 
The instrument emploving a low vapor-pressure oil can by 7 pow 
operated and read rapidly, and the reproducibility of its reading this reg 
by different observers is half its least count, or 0.001 mm Hg turbule 
From author’s summary similar 
261. Souers, R. C., and Binder, R. C., Linear-resistance 
meters for liquid flow, 7'rans. ASF 74, 5, 837-840, July 1952 265. 
Authors present additional information on linear  resistanc: wash b 
meters for liquid flow. Meter consists of a straight pipe, a porous Yer. 19, 
plug, and a differential manometer connected across plug. Fo: Pape 
certain range of flow, the volume rate of flow is directly propor- uigles | 
tional to the pressure drop across the plug. Authors present 20° ¢ 
dimensionless parameters which effectively correlate data for ” the 
tests on plugs of a given material. W. M. Owen, USA best re 
rom mi 
262. Bird, J. D., Visualization of flow fields by use of a tuft Unit 


grid technique, J. aero. Sci. 19, 7, 481 485, July 1952. 


See AMR 5, Rey. 2929. 


263. Valensi, J., Parigi, H., and Rebont, M., Determination 
in a wind tunnel of the distribution of the circulation along the 
span of a wing by the method of smoke streams. Application to . 


the study of sweptback wings (in French), Publ. sci. tech. Mu 266. 
Air, Paris no, 255, 35 pp., 1951. flash-bs 
Knowledge of distribution of circulation alonz wing span bs Phi non 
often desired; a convenient experimental method which vield: $13.50. 
reasonably accurate values would be very useful. Method de- Exper 
scribed here makes flow field, including wing-tip vortexes, visibi distance 
by use of smoke streams. Diameter of vortexes is measured the burt 
either directly or photographicaily, together with static pressur tor f¢ 
at center; from these data, circulation at tip is caleulated LONOXLE 
Change of circulation between two neighboring profile sections 4! tio of 
distance from tip is calculated from measurement of angle betwe: 
two streamlines (one Over upper surface, one over lower) wlil 
intersect at trailing edge between these sections. Circulation 267. 
all profile sections is then obtained by successive addition. If t) quenchi 
vortexes are poorly defined, as for sweptback wing at high ang! tures, T 
of attack, mean circulation is obtained from measurement of wilt Vd. W 
londing. [Experimental results are given for two sweptback wiligs we 


ation 
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these agree within 5°, with results from surface pressure meas- 


ements and analytical methods. Smoke-stream method is said 


wr 
ul 


to be inexpensive and convenient, and to give sufficient ac- 
curacy for most purposes. 
ticles dating back to 1937, written by one of the authors, which 


C. W. Smith, USA 


References are given to several other 


legal with same general subject. 


204. Brinich, P. F., and Diaconis, N. S., Boundary-layer 
development and skin friction at Mach number 3.05, VACA 7'NV 
2742, 49 pp., July 1952. 

Boundary-layer studies consisting of schlieren observations and 
momentum surveys were made on hollow cylinder models with 
their axes aligned parallel to the stream. Results were obtained 
for three mode] diameters and for natural and artificially induced 
turbulent boundary-layer flows. 

Transition Reynolds numbers were found to decrease with de- 

reases in leading-edge thickness and with reductions in tunnel 
pressure level. Turbulent temperature-recovery factors generally 
decreased with increasing Reynolds number and were a maximum 
or the smallest transition Reynolds numbers. 

The results of this investigation appear to be consistent with 

theoretical turbulent-friction formulas of Wilson and with the 
extended Frankl-Voishel analysis of Rubesin, 
Varga [AMR 4, Rev. 3323]. 


of the boundary laver could be approximated reasonably with a 


Maydew, and 
Velocity profiles in the outer portion 


> power profile and were found to be approximately similar in 
his region. Velocity profiles given by the von Karman universal 
turbulent boundary-laver profile parameters were found to be 
similar in the laminar sublayer and in the turbulent region. 


From authors’ summary 


205. Davis, T., The measurement of downwash and side- 
wash behind a rectangular wing at a Mach number of 1.6, J. wero. 
Sci. 19, 5, 329-332, 340, May 1952. 
Paper deseribes method of measuring downwash and sidewash 
gles behind a biconvex section. Measurements were made with 


1 20° conical probe. Having four equally spaced pressure holes 
on the conieal surface, the calibration of the probe is indicated. 
Pest 
rom measured wing loading. Complete test results are presented 


United Aircraft Corp. Meteor Rep. UAC-45. 
A. F. W. Langford, Australia 


results are compared with theoretical solutions caleulated 


Thermodynamics 
(See also Revs. 193, 209, 272, 278, 280, 293, 295, 310) 


266. 


Forsyth, J. S., and Garside, J. E., The mechanism of 
flash-back aerated flames, Third Symp. Combust. Flame Expl. 
.» Baltimore, Md., Williams & Wilkins, 99-102, 1949. 


Phenom 
$13.50 
ixperimental observations on the so-called dead space, 1e., the 
lice between the base of the inner cone of a Bunsen flame and 
burner head, lead to the conclusion that it is the controlling 


for flash back. 


oxide-, and propane-air mixtures the flash back varies as the 


It has been found that for ethylene-, carbon 


» of burning velocity to dead space. 
A. K. Oppenheim, USA 


“07. von Elbe, G., and Lewis, B., Theory of ignition, 
quenching and stabilization of flames of nonturbulent gas mix- 
tures, Third Symp. Combust. Flame Expl. Phenom.; Baltimore, 
‘ii, Williams & Wilkins, 68-79, 1949. $13.50. 

\uthors approach problem of quenching and flame stabilization 
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by considering heat-flow equations for a combustion wave near 2 
solid wall. Reaction rate in wave is given by approximate ex- 
pressious for heat generation (see authors’ previous paper on ig- 
nition, J. chem. Phys. 11, 803, 1947). 


assumptions 


By means of simplifying 
as to ignition temperature variation along wave 
front, authors obtain equations which can be integrated numeri- 
cally to give burning velocity as function of distance from wall. 
This leads to specification of flash-back velocity gradient. 
Application of equations to case of gas flowing between closely 
spaced parallel plates or in a cylindrical tube leads to a graphical 
method for determination of quenching distance for these cuses 
Development of theory for blow-off is also given. Comparison of 


theory with experimental quenching and flash-back data for 
methane-oxygen-nitrogen shows good agreement. Theory for 
blow-off shows order of magnitude agreement with data for 


methane-air flames. 

Expanded treatment of subjects treated in paper and more re- 
cent data are given in chapter VIT of author's book, “Combustion, 
[See AMR 5, Rev. 2492. 

Aaron Shaffer, USA 


flames and explosions of gases.” 


208. Bozza, G., A thermodynamic criterion for evaluation 
of refrigerants (in Italian), V’ermotecnica 6, 7, 283-292, July 1952. 
Using the ratio 7 of the coefficient of performance of a vapor 
refrigeration cevcle to that of the Carnot machine operating be- 
tween the same temperature interval AZ’, author develops the 
equation 7 = m(l — AAT), giving expressions for yn) and A 
Illustrating the effectiveness of using mo and A in the evaluation 
of refrigerants, author ealeulates both for VHy, SOs, and CF.C/ 
M. J. Goglin. USA 


269. Carman, P. C., Diffusion and flow of gases and vapours 
through micropores. IV. Flow of capillary condensate, /?/0c 
roy. Soc. Lond. (A) 211, 1107, 526-535, Mar. 1952. 

From studies of the adsorption of CF2Cl. on plugs of Linde 
silica II, it is shown that, in the region where capillary con- 
densation obtains, the absorbed phase behaves as if it were bulk 
The 


force for the mass transfer is not the pressure difference of the 


liquid in viscous flow through the porous media. driving 
nd- 
sorbed gas across the plug but rather the capillary pressure re- 
sulting from this difference. For saturated plugs, the calculated 
This 


fact lends credanee tothe suggested mechanism of viscous flow 


permeabilities agree well with the measured permeabilities. 


as well as to the belief that the bulk properties of the condensat: 
remain unaltered in capillaries with radii as small as 20 A, 


S. R. Faris, USA 


Heat and Mass Transfer 
(See also Revs. 85, 206, 225, 253, 291) 


©270. Hutchinson, F. W., New 


York, Industrial Press, 1952, x 


heat transfer, 


SO. 


Industrial 
+ 326 pp. 

Author presents a brief discussion of the fundamental modes ot 
heat transfer followed by 123 working graphs for use in the rapid 
evaluation of practical problems. Approximately 17°) of the 
to the 


cepts, and fundamental equations. 


text is devoted discussion of basic definitions, 


Emphasis has been placed 
throughout on the graphical method of analysis. Complex mathe- 
matical derivations and developments have not been included in 
the the 


rigorous developments, the reader is directed to a seleeted list of 


discussions covering basie concepts. For complete 


references 


The numerous charts have been selected on the basis of the 


y 
ror exame- 


greatest industrial value for the practicing engineer. 
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ple, many of the time-consuming calculations required in the de- 
termination of heat-transfer coefficients for forced convection of 
gases or liquids flowing within or outside of pipes may be elimi- 
nated by using the graphs. These charts enable the user to obtain 
information in a few minutes which would normally require con- 
siderable time. The author claims that the accuracy of the data 
obtainable from the graphs is equal to or exceeds the limits of 
accuracy of the equation from which the chart was constructed. 

A unique feature of the text is the valuable information pre- 
This factual material 
covers the basic equation used in the development of the chart, its 


sented on the page opposite each graph. 


limitations, its extension, a reference to the discussion in the main 
text, and a numerical example showing the application of the 
graph to a practical problem. 

The instructions on the use of the charts, and the number of 
charts, should be of value to the practicing engineer in the design 
of industrial heat-transfer equipment. 

G. A. Hawkins, USA 


271. Long, E., and Meyer, L., Heat conduction by the un- 
saturated helium II film, Phys. Rev. (2) 87, 1, p. 158, July 1952. 


272. Scheper, G. W., Jr., Internal flow data and a heat 
transfer theory for the vortex refrigerating tube, Heat Transfer 
Fluid Mech. Inst., Stanford Univ., 159-176, 1951. 

Experimental investigation of flow patterns in a Ranque-Hilsch 
tube was made. A semi-quantitative picture of radial and axial 
velocity variation in hot end of tube was obtained by visual ex- 
instrument theory 
based on forced convection heat transfer between an inner core of 
It as- 
sumes that inner core has a higher static temperature than outer 
ring, and that heat is transferred radially outward. 
pirically determined heat-transfer coefficient is 


amination techniques and traversing. <A 


a “cold” air and an outer helix of ‘“‘hot’’ air is presented. 


An em- 
given and dis- 
cussed. Reviewer believes that the author has oversimplified the 
mechanism in developing the theory. 


William H. Roberts, Jr., USA 


273. Reid, J. K., Cross-flow heat exchangers, Aircr. Engng. 
24, 280, 281; 173-176, 198-205; June, July 1952. 

Part I describes approximation method to calculate tempera- 
ture distribution and relation between effectiveness (author’s 
term: temperature change efficiency) and number of transfer 
units (*‘power” parameter) by dividing whole exchanger into small 
Relations for 
components can then be approximated by taking arithmetic mean 


components, each with small temperature rise. 


temperature as effective mean. 
are derived. 
since exact values are already calculated and can be obtained in 
curves (e.g., AMR 4, Rev. 4618, where expressions for multistage 
exchanger are also given). 

Part Il derives fin efficiency of plate-fin (honeycomb) type ex- 
changer core and gives conventional formulas for calculating heat- 
transfer coefficient and pressure losses. Straightforward analysis 
of a given exchanger is indicated. 
for a given performance, 


Expressions for 2-stage exchanger 
Reviewer believes approximation is unnecessary 


To aid designing an exchanger 
“sealing factors”? are tabulated which 
indicate the change of certain performance values when some 
design values are changed by a given ratio. 

Variation of weight requirement with design is considered 
especially for aireraft cooler. L. S. Dzung, Switzerland 


274. zur Strassen, H., Geometric representation of heat 
transfer in furnace masonry (in German), Zement-Kalk-Gips 5, 3, 
65-74, Mar. 1952. 

Solving the problem of finding the temperatures throughout a 
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composite wall and the heat flow, when the final temperatures on 
both sides are prescribed, requires a trial-and-error procedure 
where the individual thermal resistances depend on temperature, 
Paper summarizes and extends graphical procedures which allow 
direct solution of the problem. Plots of temperature over the 
single resistances in series or heat flow over temperature are used 
for this purpose. Temperature-dependent film heat-transfer co- 
efficients and conductivities of the individual layers of the wal] 
are accounted for; extension to cylindrical surfaces is made. 


kK. R. G. Eckert, USA 


275. Bozza, G., Cooling of gas in underground pipe lines (i 
Italian), Termotecnica 6, 4, 139-1438, Apr. 1952. 

Using two-dimensional analytic treatment, author establishes 
temperature field in medium between the surface of an under- 
ground tube and the constant temperature plane surface; further, 
introducing film conductance inside tube permits indicating effect 
of depth of interment, and conductivity of soil, on cooling of the 
gas. M. J. Goglia, USA 


276. Takatsu, S., Heat transmission in flow through curved 
ducts, J. Japan Soc. appl. Mech. 5, 26, 10-16, 1952. 

Author develops an expression for the Nusselt number for tur- 
bulent flow through curved pipes (circular section) in terms oi 
Reynolds and Prandtl numbers, ratio of bend radius to pipe radius 
(5.0 or greater), and constants which must be experimentally de- 
termined for the fluid involved. 

The problem arises from the secondary flow, helical in nature, 
which results from the velocity (and therefore centrifugal force 
being greater at the core of flow than in the boundary layer 
Author gives references from which he draws boundary-layer 
analysis, and thenceforth calculates increase in heat transfer du 
to curvature. 

Author cites experimental results obtained by an earlier worker, 
and there is reasonable agreement with the theoretical results of 
this paper. S. Zivi, USA 


277. Jaeger, J. C., Approximations in transient surface 
heating, Austral. J. sci. Res. (A) 5, 1, 1-9, Mar. 1952. 

A few exact solutions for the:surface temperature of a solid 
heated over a region of its surface are given, with interesting dis- 
For a semi-infinite solid, the regions considered are a 
half plane, a strip, a square, a rectangle, and a circle. For an in- 
finite solid, the region considered is a spherical surface by whicli 
the solid is bounded internally. For a finite sphere, the region con- 
sidered is the whole of its surface. Only even heating has bee: 
treated, but in those cases where author has obtained his results 
by integrating the solution for the point source, his method car 
be easily extended to deal with uneven heating. 

Chia-Shun Yih, France 


cussions. 


278. Mayer, E., Heat flow in composite slabs, J. 1’. 
Rocket Soc. 22, 3, 150-158, May-June 1952. 

Paper deals with analytical solution to heat-conduction problem 
in uncooled rocket-engine walls. Composite wall consisting 0! 
inner refractory insulator and outer metallic envelope is treated 
in general and is also simplified for two cases, namely, ‘“thick” 
shield and “thin” shield. Solutions are based on an equivalent 
plane parallel slab when the thickness-to-radius ratio does not 
exceed 0.2. Transient temperature distributions in the slab ar 
represented as Fourier sums, and charts of the first two roots of 
the eigenvalue equation are presented. It is assumed that the 
Newtonian heat transfer proceeds by convection from rocket flame 
to insulator and thence by conduction to outer envelope. Tl 
effect of radiation at the exterior is neglected. 
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thermal conductivity, the heat-transfer coefficient and the thick- 
ess of the wall as well as the flame temperature and the allowable 
mperature, the duration time can be determined. 


Reviewer believes that proposed method is convenient in the 
iexigning of rocket engines. A. B. Cambel, USA 

279. Jespersen, H. B., Heat conduction of moist building 
materials (in Danish), Varme 17, 3, 37-51, June 1952. 

\ description is given of some very accurate measurements of 
the heat conduction of 21 different materials used for construction 
nd insulation of houses. 

The test apparatus is shown in section. Two test pieces (555 

ni in diam) have been used for each test; one piece is placed 
bove and one below the heating plate, and cooling plates are 
placed at the top and the bottom. 
rounded by inflated rubber tires, thereby keeping the humidity in 


The test pieces are sur- 


the test piece. The moisture has been held at various values 
iging between O and 20 — 50°% of water by volume. The re- 
sults are given in graphical form showing the large influence of 


oisture upon heat conductivity. J. L. Mansa, Denmark 


280. Sondheimer, E. H., The thermal conductivity of 
metals at low temperatures, Proc. phys. Soc. Lond. (A) 65, part 7, 
391A, 562-564, Julv 1952. 

Author comments on discrepancies between theory of the 
thermal conductivity of univalent metals at low temperatures 

nd recent experimental findings of Hulm (1950), and Berman 
nd MacDonald (1951, 1952). 

mic thermal conductivity « at low temperatures is given by 

al? + B/T, where a, the coefficient of the term represent- 


Theory indicates that the elec- 


attice vibrations, is given by either of two expressions, pro- 


wrtional respectively to N~! and X, depending on whether 


\ < 2or>2. Here X = D/¢ which, according to theory, equals 
2 \.2)-' 38 Na being the number of conduction electrons per 
tom. The factor @ thus has a readily calculable minimum 

ue When X = 2, of order of magnitude 1074. Experimental 


nimum values of @ are rather smaller than the computed ones 
cases (one half of computed value or less). 
\uthor points out that one possible conclusion is that the 
ve form of X may not be valid in detail, though supplying the 
rreet order of magnitude. 


that ¥ 


are in the theory of specific heat. 


He states that it might well be 
and @) should be functions of the temperature, as indeed 
At the present stage of 
it is only in this way possible to caleulate the correct 


ws of both electrical and thermal conductivities at low 
peratures, Walter Hitschfeld, Canada 
281. Bowers, R., The thermal conductivity of liquid helium 


I, Proe phys. Soc. Lond. (A) 65, part be 391 A, 511 ols, July 1952. 
lhe thermal conductivity of tiquid helium has been measured 
een 2.2 and 4 K. 


he whole range and shows no sign of anomalous behavior 


It is found to increase with temperature 


hove the A-point. 

(his variation is compared with that of the viscosity and 

in the same temperature range. 

From author’s summary 
282. Jenkins, R., Variation of the eddy conductivity with 
Prandtl modulus and its use in prediction of turbulent heat trans- 
fer coefficients, Heat Transfer Fluid Mech. Inst., Stanford Univ., 
ti oS, 1951. 

The ratio of €, the eddy thermal conductivity, to €,, the eddy 
is estimated as a function of the Prandtl number Pr by 
ing that a fluid eddy retains its identity for a lifetime equal 


lime required for it to traverse one Prandtl mixing length. 
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However, during its life the eddy exchanges both heat and 
momentum with its mean surroundings by molecular conduction 
As a result, the ratio €./€, is found to increase 
The 


and viscosity. 
with increasing Pr, especially when the turbulence is weak. 
ratio is equal to unity only when Pr = 1. 

Using this result, steady-state heat-transfer rates to mercury 
in turbulent flow are estimated and shown to agree with existing 
data better than previous estimates by Martinelli and by von 
Karman, who assumed €, = €,. Data for ordinary nonmetallic 
liquids do not provide a significant test of the author’s theories, 
being more influenced by the choice of flow boundary-layer thiek- 
ness than by the correct representation of the turbulence mecha- 
nism. 

Entrance effects for turbulent heat transfer to mercury are also 
caleulated from the same assumptions and are shown to disappear 
within about 20 tube diameters from the entrance. 


R. L. Pigford, USA 


283. Lentz, C. P., A transient heat flow method of deter- 
mining thermal conductivity: application to insulating materials, 
Canad. J. Technol. 30, 6, 153-166, June 1952. 

Experiments using a heated wire as a line source are described. 

Myron Tribus, USA 


Acoustics 
(See also Rev. 224) 


6284. Briiel, P. V., Sound insulation and room acoustics, 
London, Chapman & Hall, 1951, xi + 275 pp. 35s. 

In this text, both the analytical and practical aspects of room 
acoustics are presented, with somewhat more emphasis on engi- 
The book has suffered 


somewhat in the translation from the Danish, but those terms 


neering utility than mathematical rigor. 


which deviate from American practice in acoustics can readily be 
The utility 
of the text is greatly enhanced by the many illustrations, averag- 


properly interpreted by anyone versed in this field. 


ing about one per page. 

Six chapters comprise the text; the first two, Fundamental 
ideas, and Physiological acousties, are a summary of background 
information. So much is presented that the organization suffers. 
The level of understanding required varies from the naive to the 
advanced. In general, the concepts are discussed in terms of the 
physical mechanisms involved, with limited appeal to their 
analytical origin. 

In the next chapter, on Fields of sound, the author hits his 
stride. The results of the tube method for measuring impedance 
are given in a novel geometrical construction which makes clear 
the basis for the chart employing the complex hyperbolic cotan- 
gent transformation. The concept of true impedance of absorbing 
material is introduced; this is the impedance at the point nearest 
the surface of the material at which reflection would take place 
with no phase jump. Ordinarily it occurs where the extrapolated 
pressure would be a maximum. The discussion then leads into 
means for ealeulating reverberation time from wall impedance 
and standard eigenvalue room-acoustic theory. 

The chapter on Absorbents is an engineering treasurehouse on 
the effects of materials and configurations. The next one, on 
Sound insulation and the damping of noise, similarly stresses 
practical results, although the supporting analysis is given in some 
representative cases. Much attention is devoted to constructions 
useful in radio studios, 

The final chapter, on Room acousties, is notable for a detailed 
treatment of existing music halls and studios, especially in terms 


of comparisons with the theory. This chapter should appeal 
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strongly to those interested in architectural acoustics and its in- 
vestigation by models. 

There are only a few controversial statements present. This 
reviewer notes the reference to the logarithmic reverberation-time 
luw as the Sabine-Eyring Law. Many claim it should be the 
Norris-:yring law. In reference to sound rooms, there is no 
mention of the popular wedge construction. Finally, the many 
references to original papers are listed in a rather inconvenient 
manner. These remarks, however, concern small aspects of a 
work which on the whole is quite satisfactory. The book should 
find a place on the shelf of every acoustical worker who specializes 
in the topics named in the title. Vincent Salmon, USA 


285. Exner, Marie L., Measurement of the damping of 
pulsating air bubbles in water (in German), Akust. Bethefte no. 1, 
AB25-AB38, 1951. 

The sound absorbed by bubbles left in the wake of a vessel is a 
matter of interest to those in sonar work. This experimental 
paper reports on the absorption due to « single bubble which is 
permitted to rise freely in a tube of water. An axial field is set up 
from below; absorbing wedges of the German pressure-release 
material ‘‘Fafnir”’ terminate the tube. The reflection coefficient 
of this material is about 8°; in the frequency range of interest, so 
A miniature 
ADP microphone indicates the sound pressure level as the bubble 
goes by it. Above the bubble, the field is uniform; 
energy reflected from the bubble gives rise to a partial standing 
wave field which fluctuates as the bubble rises past the micro- 
phone. The magnitudes of the uniform field and of the fluctuation 
determine the absorption and, hence, the damping coefficient. 
These results indicate excellent agreement with the theories which 
ascribe the damping solely to heat conduction and radiation. 
Author derives a total absorption and scattering cross section 
which ean be used for bubble-screen calculations, if there is no 
Vincent Salmon, USA 


essentially a progressive wave field is produced. 


below it, 


interaction. 


286. Weinstein, M. S., On the failure of plane wave theory 
to predict the reflection of a narrow ultrasonic beam, J/. acoust. 
Soc. Amer. 24, 3, 284 287, May 1952. 

In experiments on reflection of sound from plates, curvature of 
the incident wave front is often ignored. Author points out that 
when phase angle of reflected beam varies rapidly with angle of in- 
cidence, plane wave theory should not be applicable even to a 
front of small curvature, and presents several examples of dis- 
agreement between theory and experiment. Treatment is largely 
qualitative. Author hints at but does not present a quantitative 
theoretical treatment, which reviewer believes would be a real 


F. G. Blake, Jr., USA 


contribution. 


©287. Noise—causes, effects, measurement, costs, control, 
Ann Arbor, Univ. Michigan Press, 1952, 192 pp. $5. 

On February 5-8, 1952, the University of Michigan School of 
Public Health and the Institute of Industrial Health gave lectures 
on the “Acoustical spectrum. Sound—wanted and unwanted.” 
Among the 25 lectures contained in the volume are: The acoustical 
spectrum, by V. O. Knudsen, 5 pp.; The measurement of sound, by 
I.. .. Beranek, 10 pp.; Control of impact noise, by C. EF. Crede, 
10 pp. Kd. 


288. Anderson, D. V., Northwood, T. D., and Barnes, C., 
The reflection of a pulse by a spherical surface, J. acoust. Soc. 
Amer. 24, 3, 276-283, May 1952. 

The Kirchhoff integral is applied to obtain an approximate solu- 
tion for the pulse reflected from the surface of a sphere to a re- 
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ceiver near the source. The solution shows that, for a reflection 
path of minimum time (in the sense of Fermat’s principle), the re- 
flected pulse should develop a ‘‘coda” and, for a path of maximun 
time, a “prelude.” The approximations are such that the cous 
and prelude should have an amplitude greater than that. pre- 
dicted by the integral. It was found experimentally that a pre- 
ude did result from a reflection over a path of maximum time 
The information from reflections over paths of minimum time was 
less definite, but it can be safely inferred that a coda developed a. 
well. In addition, the pulse diffracted from the edge of an open re- 
flector was examined and found to have the sign predicted by the 
integral. It can be concluded that the Kirchhoff integral can |» 
used to give a good description of pulse reflection. 
From authors’ summary by G. V. R. Rao, USA 


289. Schoch, A., Lateral displacement of a totally re- 
flected beam of ultrasonic waves (in German), Acustica 2, 1, 18 
19, 1952. 

Relatively large lateral displacement of an ultrasonic sound 
beam at reflection from a solid surface is obtained when the angle 
of incidence is such that a Rayleigh wave is excited in the re- 
flecting medium. Analytical expressions for both the displace- 
ment and the angle of incidence are given. Schlieren pictures are 
presented, clearly showing the effect. The analogy with « 
similar behavior of light, »s found by Goos and Hiinehen [Any 
Phys. (6) 1, 333, 1947], is pointed out. 

Heinrich J. Ramm, USA 


290. Blake, F. G., Jr., Spherical wave propagation in solid 
media, J. acoust. Suc. Amer. 24, 2, 211-215, Mar. 1952. 

This is a note on divergent compressional waves in solids, 
written from the point of view of an acoustician. The waves sre 
supposed to be set up by a uniform pressure over a sphere o! 
given radius, and the case of arbitrary variation of this pressure in 
time is derived from the harmonic case by the use of Fourier inte- 
grals. It is pointed out that, owing to the rigidity of a solid, the 
waves obtained differ in various respects from expansion waves 
ina fluid medium. Thus, the reactance includes a stiffness tern 
which does not occur in the case of a fluid. 

A. Robinson, Canad 


291. Kubanskii, P. N., Flow near a rigid bedy in a standing 
acoustic wave (in Russian), Dokladi Akad. Nauk SSSR (N.S. ) 82, 
4, 585-588, Feb. 1952. 

Author investigates the flow of air in the vicinity of a heated 
eyvlindrical tube which is placed in a stationary sound field in sucli 
a way that the wave fronts of the standing acoustic waves are «| 
right angles to the tube. The flow is observed by optical means 
Some photographs and a qualitative description of the phe- 
nomena are included. Alternating dark and light stripes mark the 
nodes and loops, respectively. The efficiency of heat transiet 
from the tube to the air is also studied. As a result of the mixing 
produced by the acoustically induced air flow (in addition to con- 
vection currents), there is an approximate doubling in transter 0! 
heat in the presence of the standing waves. 

R. T. Beyer, USA 


292. Meyer, E., Parkin, P. H., Oberst, H., and Purkis, 
H. J., A tentative method for the measurement of indirect sound 
transmission in buildings, Acustica 1, 1, 17-28, 1951. 

This paper, which is of great practical importance in building 
research, discusses a fairly accurate method of measuring 1!- 
direct transmission of sound between two adjacent rooms visi the 
flanking solid structures. Small piezoelectric crystal accelerome- 
ters are used to determine the amplitude distribution in the re- 
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ing room. The experiments are first conducted with an air- 
ie sound source and next with vibration transmitters with 
‘heir positions, numbers, and amplitudes arranged such that the 
previous characteristics of the receiving room are obtained. The 
tribution of the indirect transmission is then determined by 
moving the transmitters on the party wall and measuring the re- 
ning contribution. It will be illuminating to investigate the 
cts of the structure and the quality of the materials used in the 

nstruction of the rooms on the indirect. transmission. 

Gurdeva S. Verma, India 


Ballistics, Detonics (Explosions) 
(See also Rev. 199) 


203. Hunt, F. R. W., edited by, Internal ballistics, New 
York, Philosoph. Library, 1951, x + 311 pp. 

Phis is a most attractive, well-written, and beautifully printed 
ook which will probably have a somewhat wider appeal than 
might be guessed by its title. The official British presentation of 
nterior ballisties, it is a cooperative effort by some of the most 
uinent and the most active British authorities in the field of 
rdnance. 

Interior ballistics deals with the motion of a projectile inside a 


powder and the properties of the resulting powder gas. After a 
brief introduction concerning solid propellants, the authors begin 
vith « eoneise but clear chapter on the thermochemistry of pro- 
lant explosions. From data on heats of combustion, equation 
inte, and specific heats they derive, by means of the equations 
stoichiometry and of chemical equilibrium, the powder-gas 
ustants, viz., the adiabatic flame temperature, the ratio of 
cific heats, and the so-called ‘“‘force’’ constant. They con- 
with the theory of propellant burning, of use in furnishing 
insight into the process and of fundamental interest in the 

ory of flames. After a chapter on the geometry of powder 
grains, they proceed with a consideration of the burning of powder 
os“d chambers. This furnishes the basis for the law of rate of 
ning, which is taken as linear in the gas pressure, throughout 
of the book. It also furnishes an experimental means of 


| hocking the theoretically calculated powder-gas constants. 
| licir treatment of closed-chamber techniques, which is very clear 


us’ of their excellent diagrams, describes the measurement of 
eh pressures by means of crusher, spring, and piezoelectric 


\iter this preparation, there follow a formulation and various 

‘tions of the fundamental energy equation and the equation of 

on of the projectile. Their first solution, called the Hunt- 

ls system, depends on the following assumptions, among 

rs: "Lhe law for rate of burning is linear; the form function 

' i the powder grains is of a fairly general type, viz., quadratic, 
Which however, include the case of multi- 
tlorated powder only approximately; the propellant-projectile 

ratio is so small that the kinetic energy of the propellant and pro- 


can, American 


ent gas ean be accounted for by a simple modification of pro- 

Tue ass; engraving resistance can be accounted for by means 
shot-start” pressure. The solution is presented by means of 
i | ‘as and tables for certain quadratures that have to be done 
rically. Other solutions, some less accurate and some more 

ite, are then presented. These are only a small sample of 
many interior ballistic “systems”? which have been developed, 
issible number of which is very large: so many assumptions 
'o be made about quantities whose behavior is known in 
ig degrees, viz., heat loss, gas friction, gas inertia, bore fric- 
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tion, rate of burning, equation of state, etc., that the possible 
number of combinations of these assumptions is very great. Then, 
with any given set of assumptions, one can proceed by numerical 
or by the perturbation methods and choose different quantities as 
“fudge” factors in forcing agreement with firing. In the re- 
viewer’s opinion, authors have used very good judgment in guid- 
ing the reader through this jungle. They were not able to include 
any American systems, however, since the latter are all stil] re- 
stricted. 

An interesting chapter on solutions for a nonlinear rate of 
burning is followed by a chapter on differential coefficients and 
dynamic similarity, of great use in practical calculations when 
firing records are available for cases resembling those in which 
one is interested. The chapter on measurement of projectile 
velocities will be a useful introduction to sky screens. The chap- 
ters on methods of propellant proof and statistical methods should 
be of interest to many people besides interior ballisticians. Ord 
nance and artillery officers in the services and engineers at prov- 
ing grounds, arsenals, and commercial powder plants should find 
them of considerable value. The book concludes with a descrip- 
tion of recent experimental work in Britain, Germany, and the 
United States. An appendix on leaking guns has various ap- 
plications, besides the obvious one to recoilless guns. Another 
appendix on the heating of a gun barrel points the way to the 
solution of one of the more difficult problems in the field and should 
be of interest to aerodynamicists and chemical engineers working 
on the transfer of fluids and of heat under extreme conditions of 
temperature and pressure. 
raphy and abundant data. 


The book contains a good bibliog- 
J. P. Vinti, USA 


©294. Bowden, F. P., and Yoffe, A. D., Initiation and growth 
of explosion in liquids and solids, New York, Cambridge Univ. 
Press, 1952, xii + 104 pp. $4.50. 

Monograph deals mainly with work of authors and _ their 
Chapter I is introductory and discusses briefly the 
Chapter II deals with initiation of 
explosion by friction; chapter III with initiation by impact in 
chapter V 


associates. 


thermal theory of explosion. 


liquids; chapter IV with initiation by impact in solids; 
with growth of explosion to detonation. 

Experimental aspects are stressed, with particular emphasis on 
Work 


that, for majority of explosives, initiation is thermal in origin 


high-speed photographic methods. described suggests 
Mechanical energy supplied by friction or impact is degraded 
into heat concentrated in small hot spots formed in three ways: 
(1) By adiabatic compression of small entrapped gas bubbles; 
(2) by frictional hot spots formed (a) on confining surfaces, (b) 
on extraneous grit particles, (¢) by intererystalline friction of 
explosive particles themselves; (3) by viscous heating of rapidly 
First 
two methods are of greatest importance, third being operative 


flowing explosive escaping between impacting surfaces. 


only under extreme conditions. 

Iixposition is very clear, instructive, and convincing, perhaps 
slightly less so in dealing with theoretical matters. Only a few 
minor flaws and errors were noted in an otherwise excellent mono- 
graph; e.g., in Fig. 1, labeling of curves is reversed; on p. 9, dis- 
cussion concerns molecules, but energies are given in Keal, mole. 

G. H. Markstein, USA 


295. Blackwood, J. D., and Bowden, F. P., The initiation , 
burning and thermal decomposition of gunpowder, /’ oc. 
Soc. Lond. (A) 213, 1114, 285-306, July 1952. 

Paper describes an experimental study of the initiation of burn- 


POU, 


ing in gunpowder and of the way in which this develops and 


grows toexplosion. There is evidence that initiation is due essen- 
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tially to the formation of local hot spots; these may be formed by 
the adiabatic compression of air pockets, by the friction of grit 
particles, and in other ways. The necessary temperature for 
these hot spots is remarkably low (ca. 130 C), but it is sufficient 
to melt the sulphur. It is suggested that the formation of a 
liquid phase is important and that the process starts with the 
reaction of molten sulphur with the oxyhydrocarbons present in 
the charcoal. These oxyhydrocarbons, which can be extracted 
from the charcoal with a suitable solvent, melt at a low tempera- 
ture and can also provide a liquid phase. A high pressure is 
necessary before these reactions can proceed at a sufficient rate. 

A study is made of the way in which the initial reactions develop 
until the heat evolved is sufficient to start the main reaction, 
which is the oxidation of carbon by potassium nitrate. There is 
evidence that the acceleration of the initial reaction which leads 
up to the rapid burning is controlled by the oxyhydrocarbons 
present in the charcoal. High-speed camera studies show that 
the gunpowder grains themselves burn comparatively slowly in a 
layerwise fashion, and suggest that the rapid propagation of the 
reaction from grain to grain is due to the emission of a hot spray 
of molten droplets ot potassium salts. 

From authors’ summary 


296. de Crevoisier, General notions and bibliography on 
underwater explosions (in French), Mém. Artill. fr. 26, 1, 121 
168, 1952. 

Paper contains a survey summarizing the investigations and 
methods which helped to attack the problems of underwater 
An extended bibliography of 19 pages is useful in 
Publications of France, Germany, 


explosions. 
spite of many misprints. 
Great Britain, and the United States are given, whenever known 
to the author. In that list are also taken in consideration the 
reports dealing with the mechanical effects of an underwater ex- 


plosion against ships. H. Schardin, Germany 


Soil Mechanics, Seepage 
(See also Rev. 269) 


297. Truitt, M. M., Simple physical properties of a soil 
mass shown by curves, (iv. Engng., N.Y. 22, 6, 55-56, June 1952. 
A chart is presented relating unit weight, water content, and 
porosity for a specifie gravity of 2.68. 
Kdward S. Barber, USA 


298. Rose, W., Some problems of relative permeability 
measurement, 3rd World Petrol. Congr., The Hague, 1951, Proc., 
Sect. IL, 446-458. 

Author examines general features of title problem. Difficul- 
ties of core recovery and laboratory preparation are encountered; 
even in the case of homogeneous reservoir, the physicochemical 
interaction between the fluid saturants and the solid-phase com- 
ponents must be preserved. Special emphasis is given to the 
problem of measuring gradients of pressure, a matter treated 


incompletely in previous publications. It is stated that the 
Hassler concepts of wetting-liquid relative permeability measure- 
ment provide the most direct method. Some new gas relative 
permeability data are presented showing that the nature of the 
wetting-phase saturated portion of the interspaces does not 
affect the gas relative permeabilities, and that cores differing in 
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specific permeability give the same relative permeability curve. 
The Hassler method is then theoretically developed and improved 
by the use of adjustable manometers, which implies certain 
simplification and advantages. Author proposes four new tech- 
niques of measurement, illustrating each of them by electrica| 
analogies. It is concluded that the developments make it pos- 
sible to obtain reliable relative permeability data on a given core: 
thus, the major problems to be solved are how the core samples 
shall be selected to represent the reservoir, what types of fluid 
distribution are to be attained, and how the reservoir conditions 
temperature, pressure, pressure gradient, and physical-chemics! 
fluid properties—have to be simulated. 

Arpad Kézdi, Hungary 


299. Drucker, D. C., and Prager, W., Soil mechanics and 
plastic analysis or limit design, Quart. appl. Math. 10, 2, 157-165, 
July 1952. 

Stability problems in soil mechanies are frequently analyzed by 
plastic theory. Paper discusses implications of assuming soil to 
be perfectly plastic material with yield condition based on Cou- 
lomb-Mohr’s hypothesis. Latter assumption leads to result that 
plastic deformation must generally be accompanied by voluny 
increase (dilatation). On a simple discontinuity in plane strain, 
the consequent separation proceeds at a normal velocity equal to 
tun @ times tangential velocity, where @ is angle-of-shearing 
resistance. Results are illustrated by upper and lower bound 
solutions for critical height of vertical bank. Real soils dilat: 
only when relatively dense and granular; loose granular and clay 
soils decrease in volume when subjected to shearing deformation 
Nevertheless, practical experience shows that plastic theory gives 
fair indication of actual soil behavior in many important stabilit 
Cases, G. G. Meverhof, England 


300. Kozeny, J., The soil water and its bonds (in German), 
Ost. Bauzeitschr. 7, 2,3; 21-24, 40-44; Feb., Mar. 1952. 

The vapor attraction of soil is studied. The relation of the 
vapor attraction 6 to the moisture content W is determined by 


the following equations: (1) 6 = 100% for W =0. (2)6 = 4% 
for W = W, = hygroscopic capacity, which is known for most 
soils. (3)6 = O for W = Wy = minimum water capacity; this 


is that water held as pore water and water of hydration. This 
water content is approximately W») = 4.5 W, + 3.4-°!!Wa, 
Based on the minimum energy which holds together a disperse 
system of soil particles, 6 = f(W) = 100 (1 — ae-*/¥*), where a 
and b are constants determined by the conditions for W,, and W% 
M. W. Jackson, USA 


301. Hall, E. B., A triaxial apparatus for testing large soil 
specimens, ‘“‘Triaxial testing soils bitum. mixtures,’ AS7M 
Spec. tech. Publ. no. 106, 152-161, 1951. $3.50. 

Author describes, in considerable detail, a triaxial apparatus 
for testing soil passing the 3-in. sieve. The apparatus was de- 
signed for specimens of 12-in. diam and 24-in. height and is, ! 
principle, the same as the smaller apparatus commonly used. 

Eben Vey, USA 


Micromeritics 


302. Cranston, R. W., The filtration of fine particles, Ai/c’. 
Engng. 24, 280, 154-159, June 1952. 

A principal cause of wear in internal combustion engines |! 
abrasive particles in the fuel, oil, or air. Filters of the porous 
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and edge types are discussed for substantially removing 20 micron 
and larger particles. The flow characteristics are defined by the 
ratio (velocity X viscosity/pressure drop), and the filtration 
haracteristies by the pore-size distribution and the ‘‘specific 
filtration area,” a quantity computed from the pore-size distribu- 
tion and the distribution of particle sizes in feed and filtrate. 

For specification, routine testing, and quality-contro] purposes, 
the “effective cut-off size” is usually adequate to give the filtra- 
This is the size at which only about 0.1°7 
of the particles will pass the filter. This can be determined 
directly by an optical extinction sedimentation method. It is 
essential to use regular, and preferably spherical particles for 


tion characteristics. 


resting filtration characteristics. 


C. F. Bonilla, USA 


Geophysics, Meteorology, Oceanography 


(See also Revs. 40, 41) 


303. Sawyer, J. S., Dynamical aspects of some simple 
frontal models, Quart. J. roy. meteor. Soc. 78, 336, 170-178, Apr. 
: 1952. 
| The frontal surface is treated as a simple discontinuity surface 
density, with horizontal and vertical gradients of temperature 
id wind existing in the air masses. 
lie slope of the frontal surface is differentiated with respect to 
me in a system moving with the front, which relates the rate of 
lange of the slope to the changes of the discontinuities of wind 


The Margules equation of 


nd temperature across the front. When the expressions for 
these quantities obtained from kinematic, dynamic, and thermo- 
iumic considerations are substituted, the equation expresses 
the discontinuity of vertical velocity at the frontal surface in 
terms of the horizontal and vertical shears of the geostrophic 
wind. It is found that if the average component of velocity of 
le two air masses along the front increases in the positive direc- 
on, and if the thermal wind is directed down the frontal slope, 
there will be a relative upward motion of the warm air. 
; H. L. Kuo, USA 


304. Sellick, N. P., The quasi-geostrophic wind approxima- 
tion, Quart. J. roy. meteor. Soc. 78, 336, 266-267, Apr. 1952. 
Author criticizes Sutcliffe’s use of the geostrophic approxima- 
‘ion to measure the vorticity of the actual field of motion and the 
! lield of thickness lines. An example shows a serious error for the 
[ ise ofa simple wind field. Sutcliffe, in reply, points out that the 
geostrophic vorticity is about as valid as the geostrophie wind 
5 itself, and that his theory should be limited primarily to the large- 
- scale features of the wind field. Sellick’s illustration deals with a 
*ystem whose dimensions are about 1000 kilometers. 
Lester Machta, USA 


305. Arakawa, H., Severe turbulence resulting from ex- 
cessive wind shear in tropical cyclones, ./. Meteor. 9, 3, 221-223, 
June 1952, 

\s indicated by author, the relationship between strong wind 
: “tear and severe turbulence is of meteorological importance. 

‘ riteria for determining conditions of stability and instability in 
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circular flow have been given in the literature. Additional eri- 
teria for the growth of turbulence in such ‘ow have also been 
established. 

Author presents a simple derivation of conditions required for 
growth of turbulence in stable and unstable circular flow. The 
critical equations are applied qualitatively to conditions extant 
in tropical cyclones. The close relationship between wind shear 
and severe turbulence is clearly indicated. 


W. W. Berning, USA 


306. Vanoni, V. A., and Carr, J. H., Harbor surging, Proc. 
First Conf. Coastal Engng., Long Beach, Calif., 1950, 60-68, 
1951. 


307. Ichiye, T., On the variation of oceanic circulation, 
Oceanogr. Mag. Tokyo 3, 2, 3; 79-82, 89-96; June, Sept. 1951. 

Periodic solution of wind-driven ocean-current theory of 
Hidaka, Munk, Stommel is restricted to homogeneous ocean. 
For lateral eddy viscosities less than 108 egs, longitude of western 
current exhibits marked oscillations. Neglect of stratification 
probably restricts applicability to real ocean, but model exhibits 
higher harmonics of maximum transport required by observation. 


Henry Stommel, USA 


308. Cook, A. H., Comparison of the acceleration due to 
gravity at the National Physical Laboratory, Teddington, the 
Bureau International des Poids et Mesures, Sévres, the Physi- 
kalisch-Technische Bundesanstalt, Brunswick, and the Geodetic 
Institute, Potsdam, Proc. roy. Soc. Lond. (A) 213, 1114, 408 424, 
July 1952. 

The values of gravity at these stations have been compared by 
means of pendulum observations with Invar invariable pendu- 
lums. The observed differences of gravity from the National 
Physical Laboratory are: B.I.P.M.: —256.73 + 0.49 mgal; 
P.T.B.: +68.68 + 0.49 mgal; Bad Harzburg: —15.68 + 0.49 
mgal. 

The accuracy of the measurements is not so great as has been 
achieved once or twice previously with the same apparatus, 
mainly because the changes in the lengths of the pendulums were 
greater than usual. 

These differences have been combined with German pendulum 
observations and with gravimeter comparisons with the following 
results: Value of gravity at N.P.L. 
981196.29 + 0.3 mgal. 

Differences between sites of absolute determinations of gravity: 
N.P.L.-B.I.P.M.: +256.45 + 0.3 mgal; N.P.L.-P.T.B.:: 
—68.98 + 0.3 mgal; P.T.B.-Potsdam: —8.9 + 0.4 mgal (g at 
Potsdam = 981274 mgal). 

The effects of these results on gravity surveys based on Cam- 


on the Potsdam svstem: 


bridge and on the absolute value of gravity are indicated. 
From author’s summary 


309. Cooper, R. I. B., Harrison, J. C., and Willmore, P. L. 
Gravity measurements in the eastern Mediterranean, /’/i//. 
Trans. roy. Soc. Lond. (A) 244, 889, 533-559, June 1952. 

Gravity measurements made in H. M. Submarine Talent are 
Modified Vening Meinesz pendulums were used. The 
equipment is not described here, but an excellent discussion is 


discussed. 


given of the techniques and sources of error. 
James T. Wilson, US.A 
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310. Cole, B. N., The thermodynamics of humid air, Engi- 
neering 173, 4503, 609-612, May 1952. 

Concise review of an important current subject deals with con- 
ventional humidity corrections, isentropic expansion with vapor 
equilibrium, acoustic velocity in wet air, steady flow through 
convergent nozzle with vapor equilibrium and condensation shock, 
especially as applied to flow measurement. 

J. M. DallaValle, USA 


311. Bolin, B., and Charney, J., Numerical tendency com- 
putations from the barotropic vorticity equation, 7’ellus 3, 4, 
248-257, Nov. 1951. 

Assuming that the level of no divergence is at 500 mb, its 
change of height in the next 12 hr was computed by relaxation 
methods, from a Poisson equation derived from the equation for 
advection of vorticity, for period in Feb. 1951 for the United 
States and 8S. Canada—an area with adequate upper air data. 
The correlation with the observed change was about 0.7, and causes 
for disagreements investigated. Independent analysis 
showed that subjective chart drawing was not a major contribu- 
tor; finite difference methods and other numerical approximations 
contributed rather less than half the error, the remainder being 
due to baroclinic effects and to the level of no divergence not 
being at 500 mb. Part of the last of these is tentatively ascribed 
to the mountains (heat sources and sinks are not discussed); but 


were 


most interesting is that agreement was good in the early stages of 
development of a wave, suggesting that baroclinic effects did not 
enter until after about 24 hr. 

General considerations suggest that baroclinic effects operate 
only during a small fraction of the time, but we must not take 
too seriously the apologies of the “Charney School” for the baro- 
tropic model as a routine forecasting tool, for they are themselves 
This work is not to be 
lightly dismissed, however, because it represents accumulated 


working on the baroclinic equations. 


experience in this kind of work and, among other things, some- 
thing around 200 hr computing alone, so that these results are not 
very readily obtained, 

R.S. Seorer, England 


Lubrication; Bearings; Wear 


312. Oberle, T. L., Hardness, elastic modulus, wear of 
metals, SAE Quart. Trans. 6, 3, 511-515, July 1952. 

I:vidence shows that the wear of engineering materials is closely 
related to the elastic limit of strain. The Brinell hardness multi- 
plied by 10® and divided by the elastic modulus is called Modell 
and is proposed as a practical measure of the elastic limit of 
strain, 

Higher Modell values can be obtained by increasing hardness or 
decreasing elastic modulus, or by doing both. Since methods of 
increasing hardness have been thoroughly explored, greatest 
gains appear in the direction of lowering the elastic modulus of 
materials. The introduction of interruptions to the continuity 
of a material, and the control of erystal orientation to produce low 
surface modulus in the proper direction are the two most likely 


means of altering elastic modulus to create high-Modell materials 
of the future. 
modulus of metals should be greatly accelerated. 

From author’s summary 


Research directed toward controlling the elastic 
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313. Pomey, J., Friction and wear, NACA 7M 1318, 10s 
pp., Mar. 1952 (translation of ONERA Rap. tech. no. 36). 
Report covers general survey of field of friction and wear, 
including discussions of hydrodynamic lubrication, boundary 
lubrication, dry friction, and seizure. Definitions are derive! 
and fundamentals discussed in considerable detail. Effects «; 
surface films (adsorbed lubricants or chemically reacted cor)- 
pounds) are studied. Some experimental results are presented. 
Reviewer believes this is an excellent compendium of b:~: 
information. Extensive foreign bibliography is included. 
From author’s summary by Eugene M. Simons, USA 


314. Lueg, W., and Treptow, K.-H., Lubricants and lubri- 
cant carriers in steel wire drawing (in German), Stahl u. Eisen 72, 
8, 399-416, Apr. 1952. 

A series of experiments is described in which is measured | 
force required in succeeding stages of reduction of an 0.53% car- 
bon steel at a constant drawing speed of 98.4 fpm. The work is 
coated with a “carrier” such as lime, borax, or graphite befor 
drawing. 
phide, and soap were used as “lubricants”? during the drawing 


Several oils, one fat, graphite, molybdenum disul- 


A newly developed carrier composed of predominant! 
Coefficients « 
friction were calculated from the drawing foree by Siebel’s 
method [AMR 2, Rev. 68], and numerous curves show the rela- 
Afte: 
ten successive pulls involving an increase in wall pressure from 
156,200 to 340,800 psi, coefficient of friction increased in tly 
worst case from 0.035 to 0.165 and in the best case from 0.03 + 
0.06. The use of alkali as a carrier in combination with eithe 
solid or liquid lubricants resulted in substantial reduction of fric- 
tion and improvement in surface finish of the product. 
Reviewer is not convinced that the conventional description | 


process. 
alkaline components was referred to as “alkali.” 


tionship with the average pressure on the wall of the die. 


the two materials as ‘“‘lubricant”’ and ‘‘carrier’”’ reflects accurate), 
their role during the sliding progress, or that the method o 
calculating coefficient of friction is sufficiently accurate to justi! 
some of the conclusions arrived at. 


F. tr. Barwell, Secotlan | 


315. Bowden, F. P., On the influence of surface films on 
the friction of solids (in German), Schweiz. Arch. 18, 4, 116-127, 
Apr. 1952. 

See AMR 4, Rev. 4675. 


316. Jones, A. B., The life of high-speed bai! bearings, 
Trans. ASME 74, 5, 695-699, July 1952. 

Author extends the Lundberg-Palmgren theory to include t! 
effect of centrifugal ball loading on the performance and life 
high-speed ball bearings. He investigates separately a radial } 
bearing under pure radial load, and an angular contact bearing 
under pure thrust load. 

In the Lundberg-Palmgren theory, the capacity of the co 
plete bearing can be stated in terms of the inner-race capacit 
Since bearing life is proportional to the cube of the dynamic eap: 
itv, the life L,, when centrifugal force is considered, is Lz 
La(9e/9a)*. Gg is smaller than g4 by virtue of the increase in th 
radial load-distribution factor which relates load on heavir- 
loaded ball owing to static radial load to outer-race ball load | 
basic dynamie capacity. 
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|.xpressions are derived for determining the dynamic contact 
eles of a bearing maintained in situ solely by an external thrust 
thout restraint on seeking its own axial position of equilibrium. 
These are applied to the Lundberg-Palmgren theory for the 
Jculation of bearing life. 
-xamples are given of the effect of centrifugal force on high- 
.yeed bearing endurance. For the radial bearing under radial 
id, the life for 10% failure is reduced by consideration of 
utrifugal force (by a factor of about 2 for a 209 size deep groove, 
lial bearing under 400 Ib-wt. radial load, and a speed of 30,000 
m of inner race). Ten per cent failure life of a 214 size angular 
ntact bearing operating at 10,200 rpm is reduced by the effect of 
i trifugal force until thrust loads of about 500 lb-wt are reached. 
R. Schnurmann, England 


Marine Engineering Problems 


317. Lackenby, H., On the acceleration of ships, 7’rans. 
Instn. Engrs. Shipb. Scot. 95, part 5, 357-410, 1951-1952. 
\lethods of calculation have been developed whereby the time 
| distance required to attain any desired speed can be readily 
termined for any ship for which the principal resistance charac- 
risties are known. The acceleration of four representative 
p types has been investigated in detail, and it is shown that, in 
1e instances, the length of approach should be somewhat 
greater than that sometimes used in measured-mile trials. Re- 
sults are given of full-scale acceleration trials carried out on a 
ss-channel vessel, which appear to confirm the methods of 
ilculation. Simultaneous time records taken with a cinetheo- 
lite show a high degree of accuracy in the usual stop-watch 
uing on measured-mile trials and have generally confirmed the 
isis of speed comparison used in the acceleration calculations. 
From author’s summary by F. E. Reed, USA 


318. Dorey, S. F., Stresses in propellers and propeller 
shafting under service conditions, Shipbuilder 59, 524, 306-311, 
Apr. 1952. 


see AMR 5, Rev. 568. 


319. Laurent, J., A simplified apparatus for the towing and 
self-propulsion of ship models with special capabilities for high 
speed (in French), Rev. gén. Hyd. 17, 63, 64; 134-140, 196-200; 

‘av June, July/Aug. 1951. 

Paper describes the modifications to, and calibration of an 
\twood-type apparatus and its application to both towed models 

| self-propelled tests. 

The Atwood principle provides for towing the model at a con- 

ut speed by means of a falling weight, pulling the model 

rough a system of multiplying pulleys, the weight being varied 
ust equal the total resistance at the desired speed. The 

‘ial aeceleration is provided by an additional weight which hits 

stop and goes out of action once the initial acceleration is 
implished. 

With such a method, the resistance of the model is obviously 
| to the weight times the ratio in the pulley system used, less 
irictional resistance of the towing line in the water. The 

‘ter was found to be negligible, and the method of evaluating 
former is, to the reviewer’s mind, the chief interest of the 
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By the use of two weights acting in opposition on the pulley 
system, the difference in weights can be determined as a function 
of the towing speed for various total weights. From this, the 
frictional resistance of the pulley system can be determined for 
various towing weights. 

Two other points of interest were the methods of measuring 
the stability of the models in yaw and pitch. The first was 
measured by the use of a towing bridle utilizing a transverse arm 
pivoted at the center on the bow of the model, the angular dis- 
placement being recorded on a strip chart by a pen on an arm at 
right angles to the transverse arm. The second was determined 
by the use of two vertical spring-mounted pencils, of equal height 
above the reference line of the model, which contact an inclined 
plane above the model. From the distance apart of the points of 
contact, the attitude of the model can be determined. 

The self-propelled models were driven by electric motors sup- 
plied with power from an overhead wire and trolley on the model. 
The motors were calibrated on the bench, and the current and fre- 
quency were then used to determine the power developed in the 
model. 

Interesting tests were also run to determine the ratio of the 
frictional to the wave resistance by Froude’s method by the use 
of a special model whose hull form was a cone of revolution of 
special elongated pear shape. By varying the displacement of the 
model, the resistances of geometrically similar models of variable 
size and wetted surface could be easily determined. 

Reviewer agrees with author’s conclusions that ‘We know the 
limitations of our apparatus, but we think that within these 
limits, and for a certain number of simple problems, it is capable 
of giving good satisfaction and rendering useful service. On the 
other hand, it presents a means of obtaining tests at high speeds 
and the determination of the towing stability, the advantages of 
which, to our knowledge, are not at present equalled.” 

A. O. White, USA 


320. Ambjérn, G., Towing tests with ship models at dif- 
ferent angles relative to the driving-direction of the carriage and 
application of the results to an interesting maritime case (in 
Swedish), Trans. Chalmers Univ. Technol. no, 123, 31 pp., 1952. 

Model experiments are described which were carried out in 
order to determine the external forces acting upon a ship when 
anchored in a stream. In the second part of the paper, the 
equilibrium of a ship when acted upon by external forces from 
stream, wind, and anchor rope, is studied. 

In the last part of paper, author has tried to find an acceptable 
explanation of a collision between two ships ‘‘O”’ and ‘‘P,’’ some 
years ago. The ships were originally anchored at some distance 
from each other. The reason for a collision was that either ‘‘P”’ 
or ““O”’ may have dragged her anchor. 

From author’s English summary 


321. Wenk, E., Jr., The measurement and control of keel 
block loads during drydocking tests of a naval vessel, Proc. Soc. 
exp. Stress Anal. 9, 2, 91-104, 1952. 

For the first time in naval history, a system of instrumented 
keel blocks was designed to measure instantaneous keel-block 
loads during drydocking of ships. Drydocking tests gave varia- 
tion in keel-block load during landing of ship, after unwatering, 
and while settling of ship on blocks. 

Tests also were used to study behavior of transverse framing 
under various conditions of loading and to design, thereby, the 
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size of the framing structure to insure more uniform stress distri- 


bution under maximum load. Harrison D. Goodman, USA 


322. Fothergill, A. E., Vibrations in marine engineering, 
hipbuilder 59, 524, 299-302, Apr. 1952. 
See AMR 5, Rev. 1922. 


Biomechanics 


323. Fletcher, H., On the dynamics of the cochlea, //. 
st. Soc. Amer. 23, 6, 637-645, Nov. 1951. 
Author presents a theory of the forced oscillations in the inner 


under the impact of sound waves. This ean be done, as 
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several writers (Ranke, Peterson-Bogert, Zwislocki) did before, })y 
formulating the problem as a boundary-value problem of hydro- 
dynamics and elasticity. The various theories differ from each 
other by the introduction of additional assumptions and simpli- 
fications, which are necessary in order to make a mathematica] 
treatment of the complicated problem possible. 

In the present paper, author assumes that the basilar membrane 
can be considered as made up of about 140 pistonlike radiators, 
with the mutual elastic forces among them negligible. Using 
this assumption, together with Bekesy’s famous measurements o/ 
the elastic properties of the inner ear, the equations of hydro- 
dynamics, and two plausible boundary conditions at the end oj 
the cochlea, author is able to derive several characteristic quanti- 
ties of the vibrating cochlea, which show excellent agreement 


with experimental results. Hans L. Oestreicher, USA 
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